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Editorial 



LOOKING down the tunnel of another 
year, I am going to quietly forget that 
people keep asking what's going to 
happen to Dragon User? 1 and remem- 
ber that people have been asking that 
question since 1984 and, like the 
Christmas turkey, we keep right on 
reappearing. 

I shall start worrying about that Great 
Fricassee Pan in the Sky after Christ- 
mas. Right now I am staying put under 
the mistletoe. Happy Christmas! 

Talking of mistletoe, I had the chance 
to meet old and new acquaintances at 
the 6809 Show on Saturday and talk 
things over. Many people agreed that 
there are opportunities for marketing 
Dragon software — for instance, pro- 
ducing legitimate, inexpensive conver- 
sions of American Tandy programs — 
which are not taken up because there is 
a better living to be made from other 
machines. On the contrary, dealers 
who have good contact with Dragon 
owners are gradually hiving off their 
less profitable games to specialist 
dealers who are more committed but 
are inevitably smaller. 

More information on reliable, good 
value sources of software and hard- 
ware from overseas would be welcom- 
ed by everyone now. 
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How to submit articles 

The quality of the materia* we can publish in 
Dragon User each month will, to a very greal ex- 
l€int depend on the quality of the discoveries that 
you can make with your Dragon. The Dragon 
computer was launched on to the market with a 
powerful version of Basic, but with very poor 
documentation. 

Articles which are submitted la Dragon User 
for publication should not be more than 3000 
words long. All submissions should be typed. 
Please leave wide margins and a double space 
between each line. Programs should, whenever 
possible, be computer printed on plain white 
paper and be accompanied by a tape of the 
program. 

We cannot guaranlee to return every submit- 
ted article or program, so please keep a copy. If 
youwantto have your program returned you must 
include a stamped addressed envelope. 



■ 1 1 r This is you 



Page, Dragon User, 12-1 3 Little Newport Street, London WC2H7PP. 



Writers 
wanted 

I am working on anew monthly 
magazineforthe not-so-serious 
user cal I ed Dragon Logic, w hie h 
will come out in January or 
February.. I cannot be more 
specific about the dates 
becausethe magazine is run by 
myself only andtherefore it will 
take longer to put together 

Dragon Logic will depend 
heavily on the readers. A vast 
percentage will be made up of 
things sent in by readers and 
suppliers. Therefore I would 
urge people to send their letters, 
top ten, software for review, 
news, problems ! etc, to me. 

I f read e rs w a nt to k now mo re 
about the mag then please write 
to me. 

Donald Morrison 
72DiriebughtRo£d 
Invemeww 
IV23QT 
Scotland 



Why no '64 

games? 

I HAVE recently purchased a 
new Dragon 64 to add to my old 
L 32 , and am sup rised th at I have 
not seen any new Arcade and 
Advent u re gam es ad ve rt ised i n 
Dragon Userfo r th e £ 64 u sing its 
full memory capabilities. Soft- 
ware houses like Microvision 
have produced programs for 
use with Flex Operating 
System, disc drive and Dragon 
64 but have not produced any 
j ust f o r t h e Drag on 64 u se . The 
same is with companies who 
produce OS-9 software, which 
needs the' 64 to work. 

If brilliant games like Juxta- 
position can be made for the 
Dragon 32 just think of the 
possibilities for the 64. 

I h ope Sof t wa re h ou se s read 
this letter and take note of the 
points I have made as I do not 
think I am theonly one with this 
opinion. 

Richard Tyler 
1 1 Madeira Park 
Tunbridge Welh 
Kent 
JN25SX 



Every month we will be shelling out a game or two 
courtesy of Microdeal, to the reader/s 
who send the most interesting or 
entertaining letters. So send 
us your hints and your opinions 
sendusyourhi -scores a n d 
suggestions. Send usyour 
best Dragon stories. What 
d 'you think we are, 
mind readers?! 



X EXTRA J 



Why oh Why 
The users cry 

I would like to protest about the high prices of Dragon 64s and 
disc drives. A new disc drive costs £200+ with DOS cartidge 
and a new Dragon 64 costs E1 95. Why? Surely companies would sell 
more products if the prices were lowered. No wonder there is 
a boomi ng trade in second-hand 64s and disc drives. 

Re member one of the other computers — the Atari 800XL. You 
know the one where programs on cassette lake a long lime lo 
load. Like International Karate in 20 minutes. A few years ago its 
popularity was dying and the makers decided to drop the price 
and now it has recovered and is selling well. Shouldn't this 
approach be adopted for the Dragon to get it back, in the shops 
so that the user base increases to what it was back in 1 984 or even 
treble that? 

I have noticed some games for the Dragon and GoCo from 
America that are quite good. One is Brew Master by Tom Mix and 
others areZaxxon and Pooyar by Datasoft Why hasn't someone 
I i ce n sed t hem to sell i n the U K as they a re briU i a nt gam es u p to Shock 
Trooper standard. 

( would like lo go ngr at uiate Quic kbearn fo r Superkid and Fire Force 
(yes. I do like it) and Microdeal iorAirball and also the other com- 
panies for st i H su pporti ng Ihe D ragon , 

My final point is regarding Dragon shows. Why hasn't anyone 
{except Microdeal) put a Dragon show on in Birmingham? Itdoes 
exist you know. I think it" s ideal — central, easy for most people 
to gel to and probably cheaper than London, is ilacase of anything 
north of Watford Gap (and more recently South of Osset) is 
ignored? 

Mr. K. Hunt 
1 1 Demamham Close 
WestBromwich 
West Midlands 
B706AJ 



We strongly suspect that the answer to most of your questions 
is that Atari managed to develop into a very strong and 
successful company before it ran into rocky waters, whereas 
D ragon Data d id not enjoy half som u c h s u ccess before t ro u b le 
hi 1 1 he m . It h el ps to have f r i e n d s at th e b a n k if y o u wa nt to re - 
launch your products. 

In reply to y ou r ot her qu est ion , what? You mean t here real ly 
is something between Watford Gap and Osset?) thought it was 
all just Birmingham, Seriously, though — why doesn't someone 
p u t o n a s h o w a 1 1 he N E C? It : s cent ra I + pu rpose b uitt > p le rtty of 
room to park . . . but have you tasted their Cornish pasties?. 



Now we 
do the 
homework! 

f would like to compliment you 
on an excellent magazi ne and I 
think October's issue was 
probably the best for ages. Not 
only packed with interesting in- 
formation, it also helped me 
complete a maths GCSE 
problem! 

The problem was to find the 
amount of triangles inadiagram 
and work out a solution. I was 
given the problem on 24th 
September; my Dad and I were 
stumped until lo and behold the 
Dragon User arrived the very 
next day! Looking at the com- 
petition I saw a little table ac- 
companied by a large diagram . 
When I read the passage next to 
it there was my problem and 
equation neatly documented for 
me. 

Keep it up Gordon^ much 
appreciated. 

Daniel Swan 
1 1 8 Upland Drive 
Derriford 
Plymouth 
PL688G 



Bulletin 

board 

bulletin 

WHILE I was working an idea 
struckme„ After a while I regain- 
ed con sc iou sness and it was st i 1 1 
theresolthoughtlwouldtellyou 
ab o ut it . H owabout a bi- month I y 
page devoted to bulletin boards. 
Readers could be encouraged 
to se nd i n deta i Is of t h e boards 
that they use and a list of active 
boards published. Also special 
features of particular boards 
could be. highlighted. I don : t 
know how popular it would be 
but it may be worth a try. 

K.G.Smith 
33GlackRoad 
Deal 
Kent 
CT14 9ND 

IF anyone wants to send us 
details on their bulletin 
boards, we ll print them. We 
have something onBBsinthe 
pipeline, in fact. As soon as I 
ca n find a bent coat h a nger, I * II 
try and fish it out 
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Trans- 
atlantic 
Telegraph 

I shou Id I i ke to react to a lette r by 
Mr Randy Longshore in the July 
issue of Dragon User. He com- 
ments on my CoCo/Dragon 
Basic converter published in the 
April issue. 

Of course, Mr. Longshore is 
correct when he states that a 
Dragon cannot read Co Co 
discs , at I east not d i rect ly. I take 
great interest in his procedures 
mod if y CoCo d i scs to be load e d 
by a Dragon and will most 
definitely contact him in this 
respect, especially since 1 
myself have just begun work on 
a program that would copy all 
files on a CoCo d isc to a Dragon 
d i sc. H owe ver , thong h a Dragon 
user indeed needs to find a 
CoCo disc user who i s pre pa red 
to copy files from disc onto 
cassette, Mr. Longs ho re's opi- 
nion that my program would 
tfttfi be more or Jess super- 
fluous ove rs i m pi if ies m alters. 

First of all I should like to 
emphasize that not all Dragon 
users own disc drives, and that 
they can use my program , even 
though it tries to deal with disc 
Basic tokens as well . M oreove r , 
not all Basic software need 
necessarily come from a CoCo 
user. With my program the 
D rago n u se r al so g ets access to 
co m me rcial software w ri tten i n 
Basic, eg the compilation tapes 
published by, amongothers, the 
American Rainbow magazine. 
This gives the Dragon user the 
ability to lap into the immense 
software pool available for the 
CoCo, albeit in a very limited 
sense. 

Far m ore i m portant , th ou gh , 
is the fact that it just will not 
always do to ask a CoCo user to 
save Basic files in ASCIL It 
occurs quite frequently thai 
Basic programs which have 
been 'packed' by removing 
superfluous spaces and by 
combining Basic lines get cor- 
rupted by saving them in ASCI I: 
tokens are replaced with longer 
ASCII text, and long lines may 
overflow with the result that 
e nds of I in es may be chopped off 
while saving to cassette. This 
may even happen with 1 normal ' 
program s w h i c h have ve ry long 
Sines. This is not conjecture but 
sad experience and was one of 
theminor reasonsfor writing my 
converter in the first place. 

I appreciate Mr. longshore r s 
i nte rest , a nd f ee I that read e rs of 
Dragon Userca n o nly p rof i t from 



th is ki nd of exchange of i nfcrma- 
tion in the only targe-scale 
medium available to Dragon 
u sers . I am of cou rse i nte rested 
in further comment or sugges- 
tions as regards my program, 
RudyDuyck 
Abdijbekestraat 8-G2 
8-8200 Brugge 2 (St. Andries) 
Belgium 



Screens 
x4 

SINCEIight pens for the Dragon 
arecommon among us J would 
like it that someone out there 
will write software to create 
graphics on four PMODE4 
screens linked together. Ycu 
willbeabletoseeonlytheusual 
g rid s i ze, but can m ove a ro u nd 
the screen that will be a grid of 
256 + 256/1 92 + 1 92. There isa 
better way but m ore complex , by 
moving around with a kind of 
spying glass that will double 
every dot's height and width. 
Butyouwillbeabletolookatthe 
whole screen. Got it? 

Tm writing for you! oh brave 
ones. Please send what you 
have done to DU 

QfirRahar 
Herev Last 34 
ErnskHefer 38860 
Israel 



Where is 
Tandy? 

COULD you please include the 
address of the Tandy User 
Group in your next issue of 
Dragon User. I have tried every 
address I could find to try and 
track them down without luck, 
and so I wrote to you. 

Craig Diilon 

HAVING made enquiries, it 
seems that the Tandy Users 
Club no longer exists in this 
country, I am told that one of 
the Northern Dragon Clubs 
inherited some of the 
membershipof theold group, 
but I am not certain which one 
or what thei r address is at pre- 
sent. I will let you know as 
soon as I can find out. Also, 
the National Dragon User 
Group deals with Tandy as 
well as Dragon i nter ests . They 
are at 6 Navarinc Road : 
Worthing, Sussex, 



Range 
right 

MAY I take this opportunity to 
give a poke to control the cursor 
link rate on a '64? Location &H 
FA8A controls the rate, poke it 
with 1 to give a cursor that does 
not vanish when you hold down 
the space bar, and POKE 
283 .56 to update the checks urn. 
POKE &H FABA,0:POKE 
283 .55 to t u rn off t he c u rsor. 

i also send a right justify 
routine which will take a line to 
A$ and justify rt to a line length 
contained in variable LN, retur- 
ningthejustifiedline in BS. Has 
anyone got a better method. 

100 RIGHT JUSTIFY 
1 lOAS-'Thisisjustan 

example" 
120A$ = A$ + "" 
130 LN = 32:F = 0:S = 0:N = 0: 

P = 1:L = LEN(A$):B$-"" 
140 GOSUB 280 GOSUB 

290:IFF = 0THEN170 
150S = S-P + F;P = F 
160IFP) = LTHEN 

N = N + 1:GOTOi40 

170IFN = 1THEN310 

160P= 1:GOSUB280 
190SP = jJM-S-P-N + 2 

200 B$ = B$ + STRINGS 

(P-1 ,32) 
210DS = INT(SP/(N-1)): 

MS = SP-(N-1)*DS: 

ASS = 1 
220GOSUB290:IFF = 0 

THEN 300 
230 B$= B$+ MID$ 

AS,P f F-P):P = F 
240 GOSUB 280 
250IFSP=0THEN 

B$ = B$ + "":GOTO220 
260IFPASS> = MSTHEN 

B$ = B$— STRING$(DS + 

2.32):SP = SP-DS-1: 

PASS = PASS + 1:GOTO 

220 

270 B$ = BS + STRONGS 
(DS + 1,32):SP-SP-DS: 

GOTO 280 
280IFMID$(A$,P.1) = "" 

THENP-P + 1;GOTO280 

ELSE RETURN 
290F = INSTR(P 1 A$.""): 

RETURN 
300BS-LEFT$(B$,LN] 
310A$ = B$;PRINTA$ 



Fjord calling 

THANKS for many excellent 
magazines. I wish to thank all 
software write rs/ p u bl is h e rs fa r 
all the supberb games/pro- 
grams that have arrived. One 
year ago ail my Commodore 



owning friends tease me 
because of the quality of the 
Dragon games. Now when they 
have seen Shaolin Master Plus, 
ice Castles and others, they 
regular I y eo me to m e to p I ay my 
Dragon games. I even have an 
Am iga-o w n i ng trie nd w h o I i kes 
my games. 

And a last thanks to Dragon 
User. I read every page of it 
every month. 
Continuelikethisl 

Tor-HelgeSkei 
Ustaasen87 
7082Kattem 
Norway 



Norway 
club 

WE would like to tell you and 
yourreadersthatthereisacom- 
puterclub for the Dragon and 
Tandy CoCo in Norway, 

We have a monthly news- 
letter. We have members from 
a 1 1 the cou ntri es i n Scan d inavi a. 
We'd like to get in touch with 
other computer clubs all over 
the world. 

if you want to know more 
about our computer club and 
w hat we are doi ng,pl ease write 
to use for more information . 
Trornso Dragon/Tandy Club 
Sandneshamn 
N'91Q5EtdkjQ$en 
Norway 



Ty tie and 
here 

JUST to prove that the Dragon 
has still got ahealthy following, 
could you please give a plug to 
my local clubthe NORTH EAST 
DRAGON USER 1 S CLUB We 
have 14 members and meet 
eve ry Wed n esday at 8 .OOpmin 
the Etlerick lounge of the Grin- 
don Mill, Chester Rd., 
Sunderland, If anyone can 
make it we wou Id be pleased to 
see them, or they can contact 
me. 

Chris Jobson 
23 Wateingham 
Biddick Village 
Washington 
Tyne and Wear 
NE38 7HF 

SUPPORT you local Dragon 
club. 
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News desk 



Harris front end KLI Ks 



If you have any new products for the Dragon — software or hardware — 
ring the News Desk on 01-4374343 



HARRIS Micro Software's new 
complete fronr end and line 
editor, called the KLfK Utility, is 
now available. 

The package features point 
and click operation of the entire 
system from the keyboard or a 
mouse, with pulf-down menus , 
pointers, a dialogue box, control 
buttons and help messages, 
selective directories, file icons, 
repeating DOS commands and 
a set up module for easy control 
of the screen, windows, 
BREAK, etc. 

The word- processor like line 
editor has trace and pause 
facilities, and desktop facilities 



include a disc based spooler, 
memo pad , snapshot and KLIK 
Basic, which allows you to 
design your own windows, icons 
and menus. 

There is, however no 
snapsbat function, as featu red 
in one of our advertisements. 
Bob Harris says that he will give 
some thoughtto whether or not 
he should include it when he 
works out what it is. 

The package costs £14,95 
from Harris Micro Software, 49 
Alexandra Road, Hounslow, 
Middx TW3 4HR Bob Harris's 
Basic 42 was one of the best 
Dragon packages of 1986. 



More from The Solver 



StMON Hargrave is pleased to 
announce the arrive a I of his 
I atest ad ventu re for the Drag o n 
32 and 64, th e fou rth i n th e Star- 
crash series. 

The Heir of Tyos is a n u n usual- 
ly large, 200-focation adventure 
in realtime, wi th ma ny asso rted 
mobile characters and events, 
some of them interactive. The 
s p I it-levc I parse r wi II acce pt f u II 
English sentences. 

You play the Prince of Tyos, 
places inside a mysterious 
pyramid by a rival monarch To 
win peace for your kingdom, 



and the kingship, you must suc- 
ceed in escaping. Butyour rival 
is devi ou s a nd not to be t r usted , 
To f i n d the myste Nous Am uletof 
Tyos is easy, but escaping alive 
is more difficult... 

The game is randomised so 
that it will play differently on 
each occasion. Do you, asks 
S i moil H arg rave, da re to accept 
the challenge? 

This and all Simon's games 
are available for £5 each (in- 
cludes p&p) from Crawley Hill 
Farm, Uley, Dursley, Glos. GL11 
5BH L 



New editor for Dragon Update - 
same old plea 



THE November issue of 
Dragon Update, fooking white 
and shiny,, has just dropped 
out. of the postman's bag and 
onto my foot. Pity it's bundled 
up with two cwt of other mail. 
Why am I standing so close to 
The uostman? I'm not — I had 
to carry it up the stairs myself . 
Our poslmanmay be late, but 
he's not stupid. 

This is the first issue by new, 
Irish, editor J. Barry Caruth, and 
Pa u I awards h i m eight o ut of ten 
for effort, which is fairly 
praiseful. This month's issue 
features Pascal for Beginners 
(part 4), Memory Management 
on the Large Dragon; Easy 
Machine Code part 14; Forth 
part 2; a report on disc con- 
trollers (DOSs), some notes on 
th e Tou chm aster G rapbics pad t 
a couple of games reviews, a 
supportive assessment of 
Dragon User since the Great 
Change (its nice to meet some- 



one who can live without a full 
colour cover), and some 
thoughts from Paul Grade on 
copyright and circulating 
material . And yes, Paul, you're 
right, we professionals do have 
s o meon e to m ake the coffee f o r 
us. He's called Russell Ho bbs, 
and if anyone would like to 
organised a whip-round, we 
could buy him a new lid for 
Christmas, 

Barry is, as usual, appealing 
for more material. Somewhere 
I have a box of fairly old submis- 
sions which just missed being 
published and which the 
own ers d i d n of a$ k to be ret u rn- 
ed . I wonder idly if DU would be 
interested in looking at some of 
that . , . 

Contact N D U G at 6 Na va ri no 
Road, Worthing, Sussex, or 
send material to Barry Caruth, 
132 Donaghadee Road, Ban- 
gor, Co. Down, N. Ireland BT20 
4NH. 



Harrry Whitehouse upgrades his 
power supply for the same price 



THE famous A1 Supasmooth 
Heavy Duty Power Supply has 
gained a couple of extra 
features at no extra cost, thanks 
to Harry Whitehouse. 

The A1, which carries a two 
year g uarantee and lifet i me se r- 
vice warranty is su itabl e for the 
Dragon 32 and 64, and recom- 
mended for all Dragon pi us 
owners. 

It now featu res a rapid red but- 
ton on/off switch as standard. 
This means that the Dragon's 
own fault-prone switch can be 
left permanently 'on' reducing 
the risk of failure 

A new design of D-connector 
has also been introduced, with 
a reliable cable clamping ar- 
rangement instead of a grub 
screw. 

The Al Supasmooth still 



costs £18 95 and E2flat rate post 
and packing, It is manufac- 
ture red by PeaKsoft, and is 
available from Harry White- 
house, 48 Queen Street, 
Balderton, Newark, IMG243NS, 
tel. 0636 705230. 

"Quite a few owners have 
toid us that they are pur- 
chasing an A1 as a backup for 
their original Dragon unit, but 
we always suggest they use 
the Ai and put their old unit in 
the cupbaord. After all, if an Al 
ever failed — and to our 
kn ow I ed g e H th at has neve r h ap- 
pened — the user will at least 
have the security of knowing 
that it is covered by the 
guarantee. On the other hand, 
if a Dragon Data unit fails, all you 
can do is throw it in thedustbin," 
said Harry, 



69 Microcosm this month 



68 M I CROCOS M.the jou r nal of 
the 68 MicroG rou p has also j u st 
tu rned up. Contents include An 
Extrinsic Flex D is k Format Pro- 
gram^ loo k at t he Atari 1 040ST, 
diskType reporting, letters, 66 
M i c ro G roup L i br ary, a g u i de to 
the use of 6821 PIA control 
register bits; Coco 3 update 



review, and some news and per- 
sonal system reviews The 
group holds regular meetings in 
the London and Birmingham 
areas. 

For information contract Keith 
Barnes, 174 Glen Albuyn Road, 
Wimbledon, London SW19 
6HG. 




Image scanner from Epsom 



FOR th e weal thy an d a mbit iou s 
in the desktop publishing world, 
Epson have come out with a 
low-cost, entry-level image- 
scanner as an option on four of 
the company's printers, the 
EX8O0/EX1OOO and ' the 
LQ2500/LQ2500 + . 



The bundled software with 
the scanner is, surprise sur- 
prise, compatible with IBM PC 
compatible machines, and the 
device costs under £200 and 
can read areas of 8 x 11in with 
the EX10Q0 and LQ machfnes, 
and 6 x Bin on the EX800. 
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September stats 
for subscribers 



Three more 
packages from 



AS many of you will recall, we 
had problems with September 
1 987 ed it i o n of Dragon User. We 
are aware th at a few su bsc ribens 
had not received their copies 
well after the date of posting, 
and that these copies may not 
t u r n u p. We had a g ra nd total of 
two returned to the office, which 
have been found good homes. 

The contents list ofthat issue 
follows. Would any subscriber 
who did not get his or her copy 
and wants a photocopy of any 
article or articles listed below 
please drop us a line, quoting 
their subscriber number, and 
we will in due coy rseget copies 
of th a relevant artic I es to t h e rn . 
IMosae required. 

P I e ase act q u i ckl y o n th is of- 
fer, as we only have one copy 
here, with its back cover miss- 
ing, and if we lose that one, we 
&re stuck.. 

Letters: Stuart Beard wood's 
music offer; hi score corner; 



News: minor correction to Mr. 
Walker's article in July 1987; 
Dragonsoft; Magbase by 
Pulsar, Data Retrieval System 
by Grosvenor [both utilities, 
both good reviews); Datasort: 
mammoth home grown 
database program in Basic; 
Mountain Building: program 
draws up landscape con- 
tours and slices; Dragon 
Answers: converting Tandy 
code for Dragon Basic; 
modifying Windows; LIST/ 
LLIST protection; On Error 
Run facility; Winners and 
Losers: April comp; Dumps 
for Epson FX-80, Tandy Colour 
Graphics Printer; Tandy 
CGP115; Write Adventure: 
descriptions and moving 
characters; Adventure Trail: 
Total Eclipse, Juxtaposition, 
Aquanaut 471; Competition 
page: factors and number se- 
quences; The Answer: to the 
June comp; Communication; 
Adventure Contact. 



DRAGONFIRE Services have 
come up with three new 
releases: a games pack and two 
utilities. 

Kids Pack 1 is two simple 
games on one cassette: Dam 
Attack is a shooting game 
for the under 6-year-old^ 



££AGON 




Graphics! Hangman, a version 
of t he o I d fa vou rite th at used to 
waste so m u ch ch al k , is d es ig n- 
ed to appeal to otder players as 
well as kids. Over 1000 words in 
the memory; £2 for two games. 

Small Business Ward Pro- 
cessor f s designed for use i n t he 
home and by small businesses. 
Features include tabulation, 
user defined page configura- 
tion, and audio typist! It says 
here, although it does not say 
exactly what this means. Free 
typist with tape? Who knows. 
There are also the usual save, 
load, edit print and view func- 
tions. The package costs £4. 

Small Business Te!ephon& 
Driectory is a database program 
for strong names, addresses 
and phone numbers. Functions 
include view, edit P sort, add, 
delete, save, load, search and 
print in List or label format. The 
package costs £4. 

Dragonfire are also looking 
for fresh software to publish, 
and are offering royalties of bet- 
ween 15 and 33%, Send for 
details without obligation to 
Dragonfire Services, 13 Parry 
Jones Close, Blaina, Gwent 
NP33NHL Drag onfire Service s 
also run Dragon Magazine. 



TURBOCHARGE YOUR DRAGON 

With our great value hardware and software: 

BASIC 42 



Extended BASIC for Ihe Dragon 64 
For OrsgondQ? (p lease state veraio n) £14 .9E 

Run your Dragon rn 64 K mode, while retain iflOj BA S IC 
and DOS- Pri nl on hi -res screen, usi ng standard P R I NT 
commands, and a screen layout dI 2*3 rows of 42 
columns, OttierleaturesinelLds: 

Alternative, redeMnable character sets, conlrul key lor 
speci^i characters, repealing hays, and ddmmands i n lower 
case* wintfcjws, CATCH command Far automatic return tO 
window, inverted video (green on rjlacWblack pn green), 
true underlining and extra PFIINT commands and 
functions, 

L IBR ARY lists commands and luncligrcs. Automatic slartu □ 
or" BASIC program TEXT command 1or software 
compatibility. Stil* 23335 bytes Iree to BASIC Patches for 
Dragorodos 1.0 Can load in exlra UTIL ITIES Frcmdisx: 

HELP UTILITY £5 00 

Extensions 10 BASIC 42 include change cursor character, 
scroll disable, pausa lisling, BREAK disable, improved 
TRON (allows single sapping), Detailed help and error 
messaged 

SPOOL UTILITY £S-00 
Use computer whUe printing, 3.5K prinl buffer typist 
program turns O r agon into typewriter 

ICONS UTILITY £5.00 

Put icons in yourprogram' Comrollec by cursor or " mouse' ' 
Commands to define, clear/ load and save teen positions 
and windows. 

STRUCT UR UTILITY E&00 
Another first! Stfudured BASIC on ihe Dragoril Allows 
named procedures, improved loop controls by WHILE ... 
WEN D, and REPEAT . UNTIL etc. 



DOS UTILITY £5.00 

Make Inends with your DOS! Enter all the mam DOS 
com mands, plus LI ST, EDIT etc. , and select Mas by cursor or 
"mouse 1 '. 



NEW * 



+ * 



KLIK UTILITY £14.95 
Point and click operation o1 entire system by keyboard of 
"mouse", with pull-down menus, poim&f, dialogue box, 
control bunions, and help massages. 

Selective directories, HIes as icons, repeating DOS 
commands, Improved word processor-like lina editor with 
trace and pause iacililies. Set-up module for easy control of 
screen, windows, BREAK key, etc. DesMr^ accessories: disk 
t>ased spooler, memo pad, snapshot, jotler etc Klik BASIC: 
write your own windows, cons, pull-down menu programs, 



HARDWARE 



Superd os Cartridge 
0.' 60 Track Dri ves i nc . Cart ridge 
Single Drive 1*1 £0-72 OK :■ 
Duel Drive (36D-14JDK) 

S u perd os control le r (chip only) 



£75.00 

£189.95 
£28995 
£10.00 



DISK SOFTWAR E FOR DRAGON 32^4/128 
WITH OR AGO N DOSVCU MAM A DOS 2 .0 

■ ■ NEW 1 ■ 
Pixie (Mind soft) £14.95 

Icon-driven drawing program. Requires joystick. 

m ■ m- m 

DSKOREAM (Grosuenor.l E19.9S 
Th& standard Dragon Edito^Assemoler 



Ch eques/ RO^s/Fu rt her detai I s/d ea le r enq ui ri es tg : 

HARRIS MICRO SOFTWARE 

49 Alexandra fload, Hounslow, Middlesex, TW3 4HP Teh (01)570 9335 



D.R $ (Grosvenorj 

Machme cede database program 
SOU rcemake H (Paincommsj 

Disassembler fur use with DSKDHLA V. 

DISK-KIT (Pamcomms) 

Ror nut 'your dis ■; problem s 



£9-&3 
£3.9S 



MACGOWAN SOFTWARE 



PftlNTER CONTROL* 

A text AN D graph »cs processor 

DUMPER' 

Relocatable sceen duiripprog/am 

COLOR PRINT* 

PModa 3 screen dump program 

* * NEW * 

STARUTE LIGHT PEN S/W* 

Upgrade sncludes screen dump 

MONITOR/ASSEMBLER" 

Printer orienlaled 



FROM 



FROM 



FROM 



CASS 
DISK 
CASS 
DISK 



1:19.9s 



£5.45 



£6.50 



£7,00 
£8.00 
£12.00 
£1500 



'Prices vary according, to printer: please specify. 



MONEYBOX (Harris) 


E14.93 


Heme and small busmass accounts 




MAILBOX (Harris) 


£16.59 


Selective mailing list program 




SHAREBOX (Harris) 




Manage your slocks and shares 1 




SALESBOX (Harris) 


E19 L 99 


Balance B/F Sales L&d&ar' 




BILLSBOX [Harris ^ 


£13.39 


Balance B/F Purchase Ledger 




CASH BOX (Harris) 


E19;99 


Double-enlry Nominal letfger 




STOGKBOX {Harris) 


£19.39 


Fultfsatufad Slock Control 




ORDERBOX (Harris) 


£16 99 


Invoicing linked ta Sales or Slock 
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Dragonsoft 



New software for review should be sent to Dragon User, 
12-1 3 Littte Newport Street, London WC2H7PP. 



Trapped in a castle with The Mad Cook 



Title: Th& King's Quest 
Supplier: Simon Hargrave, 
Crawley Hill Farm, Uley, 
Dursley, Glos, GL11 5BH 
Price: £5.0 D 

TH I S is th e second i n a seri es of 
four adventures by the Solver 
himself Knowing that he hasn't 
even sotved the fourth one 
himself without cheating sug- 
gests that the others might not 
be exactly simple. 

Afte r a few load i ng pro b I em s 
at my end (young Ha rg rave's 
probably sending someone 
rou n d wi th a la rg e mal let to beat 
up my cassette player at this 
moment) the game will load and 
run automatically and then 
you re free to roam the castle 
mainly at your teisure. 

In thj ^program you piay the 
role of Kurgan who isstill try i ng 
to get home after being helped 
in Stercrash (ths f irst title in the 
series) and who has now got 
himself trapped in a vast castle. 
You r jo b is o b v iously to free this 



hopeless character, although 
this is easier said than done. 

Your fi rs: location is ine cou r- 
tyard from where you can go 
north , south or along a narrow 
side passage, Other rooms 
nearby incude stables, kitchen 
and library all with their sprinkl- 
ing of potentially useful objects 
for you to get hold of. 

Then its upwards via a 
"magnificent staircase 1 to a floor 
of bedrooms and wardrobes. 
Also on this floor is the tower of 
Minos which has within it ob- 
jects like a gold key and brass 
trumpet, but it rs deceptively 
e as y to g et lost i n th e m ists, 

The tower of Minos is easily 
access i ble o n th e Easte m s id e 
of the first floor, but your 
passage to the Western tower is 
blocked, an inscription on the 
wall reading 'a noisy flame in 
reverse 1 — to progress into the 
tower simply solve the riddle. 

To succeed in this game the 
art of solving riddles is not the 
only skill required, but also 



strategical tactics. For instance 
there are various violent 
characters wa nde rt ng about th e 
castle such as the Mad Cook 
and the Prince who will fre- 
quently come lurching at you. 
Tactics are needed here to 
decide whether your strength 
q Liota is enou g h for you to defeat 
the bounder or whether to flee 
as quickly as possible — 
although you also lose your 
possessions. One person who 
is slightly helpful is the 
Philosopher, although he also 
disappears too quickly. 

As we 1 1 as you r stren gth ot her 
Ring of Darkness-sty le feat u res 
are the fact that you 1 need a 
minimum score an d ex pe hence 
level to win, although ithas to be 
stressed that these mini mums 
are not the maximums. Weight 
is another problem — not the 
size of your stomach, but how 
much you are af lowed to carry. 
Some objects naturally weigh 
more than others, such as the 
anvil found in the first location 



wh ich weighs 2000 of a possi ble 
3000 units, not leaving your 
nands free to carry much else, 

The only problems with the 
game are the short time you are 
given for your responses, the 
lime passes' message often 
appearing while you're entering 
a command; the text has not 
been redesigned, but this can 
hardly be called a fault 

Otherwise there's not a lot 
wrong with this game. One par- 
ticularly useful feature is the 
4 VI isf co m man d wh i ch d i spl ays 
on screen all available verbs, 
thus helping you find the right 
p hase whe n you know wh at y □ u 
wantto do butcan't find a way to 
do it. This feature is just one in- 
dication of how much time and 
thought the author has put into 
th is we 1 1 d es i gned ga me wh ich 
is well worth taking a look at 
Philip Stott 




Follow the road from The Solver's Arms to Purley 



Title: The Quest For The 
Meaning Of Life 
Supplier: Simon Hargrave, 
Crawley Hill Farm. Uley, 
Dursley P Glos.GLl1 5BH 
Price: £5,00 

NUMBER th r ut? f rc ti H arg rave 
esquire — he's getting as 
devoted to writing adventures 
as he is to solving them. 

Starcrash wasn't too hard for 
about the first 74 locations; The 
Kings Quesfwasnttoo difficult 
until all and sundry started at- 
tacking you. This latest quest 
is n t too h ard u ntil abou 1 1 he f i rst 
location (it's a good job the 
author also supplies solution 
sheets, although I haven't 
resorted to them yet — em- 
phasis on yet). 

What sets this apart from the 
previous twogames is that here 
Taflg/ewootfesquely you have 
not one but four characters to 
control all of which have their 
own skills and aptitudes. You 
can switch between these 
characters by use of the 'per- 
sona' command and each can 



do such things as eating and 
sleeping with problems that can 
require not just one but two of 
the characters to solve them 
The q uartet can also spl it up and 
go th e i r se p a rate ways by using 
the command ; wait\ 

The game begfns in the 
'Solvers Arms' public house 
with a landlord called Thhyhr 
(poor chap). Unfortunately, your 
characters start getting 
philosophical and are told to 
disappear into the night So off 
your characters trek with odd ar- 
t i cles I ike a c rowbar tu c ked i nto 
a handbag and with four con- 
trollable characters you have 
four limes as many hands and 
pockets. 

So out into the world you go 
onto the A47 (luxurious setting 
for an adventure) on the seem- 
ingly endless road to Purley' 
(and a long and chilly road that 
one is too — Ed.) with only a 
policebox in sight Now that 
police box is bound to be useful, 

■mi n? 

After ignoring the first rule of 
advertising — to examine 



everything — I eventually 
managed to find the meeting 
place by disappearing down a 
nearby manhole and reappear- 
ing in a park. 

Lurking in this park is a wall of 
worms (thats what it says!) and 
a row of marching hammers 
(that's what it says again!). In- 
deed there is a mad sense of 
humour apparent through out 
t he ga me si ig htly reminiscent of 
that old devil The Cncklawood 
Incident except that it is harder 
and more playable. 

There are only fifty locations 
here, less than m the previous 
two games, although each 
seems to be unique ratherthan 
ce rtai n repeated ones as i n Star- 
crash. As the game is more 
complex though , the reduction 
in locations is natural. 

The Vlist command is here 
again revealing: 49 commands 
this time all of which can be 
entered in three letters, for ex- 
ample 'transfer' = Tra.Aswith 
The King's Quest, the game is 
written in realtime and therefore 
if you ponder too long, 'life 



passes you by 1 will flash up on 
sc reen . If the pace i s too q u ick , 
though, you can always hold' 
and mop your brow. 

There is however no 'score' 
feature so you can see how lit- 
tle of the game you have manag- 
ed to complete, especially when 
y o u 're n ot su re wh at you have to 
discover to end your search. 

So that s the third in the 
series, not as easy to get im- 
mersed in as The King's Quest 
but more complex and 
challenging, certainly not a 
g a m e to knoc k off in a coup I e of 
evenings. Asfora rating it's pro- 
bably 4 1 i ke King's Quest, b ut as 
i only gave that fourdragons, I 'II 
give this five in the hope it will 
induce you the reader to keep 
buying software. The next in the 
series has randomly placed ob- 
jects, like Madness and the 
Mindtaur— I can't even manage 
the ones where the objects are 
static, Philip Stott 
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Expert's Arcade Arena "'ES 



GREETINGS, viewers. Let me start by 
saying that I hope you are all about to have 
a Merry Christmas and a Happy New Year, 
though I haven't had a single Christmas 
present from you (probably because it's 
only November, but that's not the issue, is 
it?) 

Moving swiftly to an apology from me 
(yes, I do hand them out occasionally — 
make a note in your diaries), without my 
fingers crossed, I must say that Tm sorry 
that the Arena has been on the air 
Somewhat irregularly recently, but fear 
not for I'm here for another series 
(however long). Don't forget to tune in 
every month. 

All this crawling is leading up to an 
appeal. Tve finally got a 'round tuif and 
decided to broadcast some requests for 
help on behalf of myself and (mostly) my 
devoted public. If you can offer any solu- 
tions, then please send them in. My 
postman has now recovered from his her- 
nia P and gloats as he walks past the 
hospital without even delivering a single 
entry form for the Readers Digest Prize 
Draw The warehouse I bought last year to 
sto re al I you r I ette rs in is now so em ply t h at 
I've rented it out to film Michael Jackson 
videos in! 

So, below in glorious technicolour black 
and white is the I ist of essentia I s that Td li ke 
you, my loyal servants, to help with if you 
can: 



Expert pleads 

1) An answer to the question: fc What does 
Eddie do, on completing level 5 of Back 

Track'? 

2) Does Universe II of Total Eclipse really 
exist? 

3) A program using the information of so 
many years ago (DU November 1 986, to be 
exact) concerning the way screens are 
stored on Chuckie Egg, to make a screen 
designer. 

4) What are the codes at the end of 
each screen on Time Bandit? (Sounds 
familiar!) 

5) A m a p of Jef Set Witty /M b e I i eve that this 
isn't an official game, so don't try to buy it, 
but there seem to be millions of copies in 
circulation. 

6) A list of the information that you receive 
while play i ng th e game sect ion on The Death 
Mines of Sinus. 

7) Any POKES at all for any of the following: 
Mud Pies, Ught, Glaxxons, Cashman, 
Screaming Abdabs, Superkid, Electron, 
Miser's Dream 

8) More maps. How about one for Module 
Man? 

9) The official solution to Escape. 



10) A way of upgrading the old Boris the 
Bold to the better version without power 
surges. 



Not too hard 

Now, if all or any of that lot's too hard for 
you, how about something you can ait 
answer, regardless of Id HQ, nosiness, 
etc.? This is your chance to vote in the 
event of the year, The Expert's Trivial 
Software Survey, 

All you need to do is copy out the 
questions below, along with your answers, 
of course, and send them to the usual 
address, where the editor wifl get them 
muddled up with the competition entries. 
They will then be forwarded to me and 
evaluated by my own fair hand, with a little 
help from Give up 1 , my computer. 

You may send in as many entries as 
you like, so long as you use a different 
name, address and style of handwriting for 
each. 

Here are the immortal categories for 
which you must nominate a winner 

1} Best arcade game forthe Dragon —from 
the year dot to 1988. What has been your 
favourite game? 



2) Worst Arcade game — yes, I want to 
know what is the most utterly atrocious 
game in the history of the Dragon . 

3) Favourite Programmer —you could say 
it s a litt le u nf af r to s i ngle o ut so meone as th e 
best Dragon progira m mer, bulthere arealot 
of good programmers out there, and it's 
about time those who : ve beenworking the 
hardest should get some credit. Here's a few 
suggestions: Kenneth Kalish is well known 
for games such as Invaders' Revenge, 
Danger Ranger, Escape, Phantom Stayer, 
Devil Assault, Cuthbert in the Jungle, and 
more. 



Best Programmes 

Roy Coates has produced some good 
games — Manic Miner, Jet Set Willy, Bean 
Stalker etc. More recently, Jason Falcus has 
m ade a name for h i m self with t itles sue h as 
Miser's Dream (which we are still trying to 
obtain copies effmm Micrcvision — Ed ) and 
Eddie Steady Go. John Martin is another 
faithful choice, famous for Moon Gresta and 
Jet Boot Colin, 

There are many programmers to vote for, 
but why don't we see their names on 
adverts? U su al ly just t he n am e of t he ga me ; 
and the softwre house appears, which 
brings me to the next category: 

4) Best Software House — I considered 
splitting this into two parts, those surviving 
and those who have given up, but decided 
to m a ke i t a m ixed bag . Here are a few ideas : 
Microdeal [Airbail, The King, Time Bandit, 



Speed Racer, all the Cuthberts), Incentive 
(Moon Cresta, Ket Trilogy, Back Track, Eddie 
Steady Go), Quickbeam (Superkid, Shaotin 
Master, Fire Force, the Dickie series) t Tom 
Mix (Cuber, Buzzard Bait, Electron, Kater- 
piiiar It), Blaby (Qiympia, Boulder Crash, 
Kama-Karzy KungFu), Don't forget off course 
Hewson, Salamander, Pkaksoft, Design 
Design, Morrison Micros, Melbourne 
House 1 and Mastertronic (oh, sorry, 
misprint. Did I say Mastertronic? I meant to 
say Software P roj ects) w ho h a ve all produc- 
ed some great games. 

5} Whafs the most annoying aspect of 
any game? For example, the fact that 
you can't play Hungary Horace without 
cheating, you can't use a joystick for 
Qlympia, and you lose all your lives 
if you die at a monster's start position 
on Jet Set Wiily. 

6) Most underrated game — which game 
was under advertised, undersold, but is 
really good? Here are a few ideas: Beam 
Rider; Pogo Jo, Hotel on May fair, Darts, Ice 
Casttes, BC HIT. 

7) Most overrated game — which game 
turned out to be least like its adverts? My 
suggestions would be Hunchback, Drone 
Datatank, Space Shuttle, Module Man. 

8) The game you would most like to see 
converted forthe Dragon — there are a lot 
of good arcade games not yet in Dragon 
versions. What would you most oike to be 
zapping to by this time next year? For 
example, Chuckle Egg ft (various com- 
puters), Phoenix (arcade), 

9) Best music to zap to, Type AUDIO ON 
before you load/EXEC a game, then insert 
a music cassette during play, and you 
s hou Id be a b I e to 'zap away' wit h a m u sic a I 
accompaniment. This is a long standing 
question and should be resolved once and 
for aFI 

1 0) Prog ram which yo u would most I ike to 
s ee h acked — write and te l I m e w h ich ga me 
you would most like a cheat for and Til 
chal le nge the many hac kers o ut th ere to see 
who can come up with the goods first. 

1 1) Best g ame pri nted in DU — there have 
beensomeg reat games sue h as Flee Flea r 
Cupid, Atom Hunt printed in DU. Which is 
you r f avo urite? (By t he way h ow abo ut Some 
hacks for games printed in DU?) 



Expert answers 

So, there are the questions. Send off your 
answers-to reach DU as soon as you can, 
and I will do something about them as soon 
as I can. 

Thats all for this month. Thanks for all 
yo ur letters, keep them com in g i n . H I be bac k 
next month with the usual hints and tips. 
Goodbye. 
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Introducing Modems 

Ken G* Smith takes the computer to the phone 



NEVER in the short history of micro- 
computers has a peripheral created more 
interest than the modem . The word 'hacker 1 
entered the language and headlines were 
made by people leaving naughty messages 
in VlPs' electronic mailboxes. A young 
hacker in America managed to get into the 
Pentagon mainframe and was arrested by 
the FBI , or so the story goes. Holywoodtook 
the fantasy one stag e f u rthe r in the film War 
Games, withvisionsof a nuclear wa r be ing 
accidentally started by a young man with a 
m icro. So muc h desi re has it c re ated t hat for 
some people it is the first gadget they buy, 
For those of us 1 hat for on e reaso n or anoth e r 
have only j ust jo i n ed th e o n-l i n e set or mo re 
i m po rtan lly those wh o are co ns id e r i n g j oi n - 
i ng J hope this art icle wi 11 help yc u to f i nd ou t 
w hat a m od em is, wh at it can <te for you an d 
what you can do with it. 



How it works 

When it comes to computers, the advertis- 
ing people seem to fall into the trap of assum- 
ing that we are all experts, so the first job is 
to explain briefly how the modem works. The 
name is an abbreviation of modulator/ 
demodulator" and what it does is to 
transform the binary ones and zeros into 
sound frequencies in a similar way to that 
used by the cassette port. The system uses 
a higher pitch for acne and a lower pitch for 
a zero. Using this system the computer 
transmits its information down the phone 
I i ne a nd re ve rses the operat ion , con ve rt i n g 
the sound waves into ones and zeros, to 
receive. The rate at which this data is ex- 
changed is called the baud rate and is 
quoted in bits per second, one bit being a 
single one or zero. Baud rates are being 
quoted less and less these days and are be- 
ing replaced by V numbers, which at first 
sight seem even more confusing; a brief 
guide follows: 

V21: baud rate 300 receive and transmit, 
very pop u I ar wit h mode m users i n Am erica 
and early users here, now losing ground to 
V23. 

V22: baud rate 1200 send and receive, little 
used at present but gaining popularity. 

V22bis: this is a business users' system for 
people whose time is money; and sends and 
receives at 2400 bit per second. 

V23; often quoted as 1200/75, This is the 
most popular system. Receiving at 1200 
baud a nd t ra n m it t i n g at 75, i f i s used by m ost 
view data systems and many bulletin 
boards. 

Full duplex: This is a must for a truly inter- 
active system and I do not know of any 



modems that do not have at least one full 
d u plex mode. Som e wi 1 1 ope rate full duplex 
i n V23 and h alf duplex in V22 . The difference 
is most easily explained by comparing the 
d ifference bet wee n the telepho ne and a two 
way radio. On the telephone, both users can 
talk at the same time, interrupt each other 
and even arg ue (full du pi ex), whereas on two 
way radio, one operator must give an end of 
message signal and cease t ran mission 
before the other can speak (half duplex). In 
fact, with a half duplex system, if both par- 
ties t ry to t rans m it at th e sa me t i m e n obod y 
gets anything, just with the radio. Adver- 
tise me nts som et i m es u se Fu 1 1 Dup I ex p as a 
means of indicating that the machine will 
send and receive at the same baud rate, at 
the same time. 

Xmodem: this is a protocol governing the 
way information is transmitted and receiv- 
ed. It makes data transmission more reliable 
(not i nf a 1 1 i bl e) f and ailows you r Dragon to talk 
to any other machine. As long as they are 
both using the same baud rate and the same 
protocof any make of computer can con- 
verse with any other. Most bulletin boards 
operate on Xmodem system. 

Auto-dial: speaks for itself realty, as it 
enables you to keep a personal phone direc- 
tory o n your oomp ute r. O nc e p rog ram m ed , 
the machine will call anyone you tell it to call, 
which also means that you do not need a 
phone to operate your modem. 

Auto answer: also self explanatory only 
necessary if you want to run your own 
bulletin board . It is important to remember 
that a modem is operated through the 
RS232 port so if you have a Dragon 32 you 
will need an in put/output cartridge with this 
facility. 

At this stage of the game you need to decide 
why you want to get 'on-line 1 . If your aim is 
world domination by Friday, forget it. The 
military have switched all their important 
data onto microwave transmissions, and if 
you can afford to intercept them then you 
probably didn't buy a Dragon. Erasing the 
balance on your credit card is not as easy as 
some might think; it takes a lot of time and 
knowhow to penetrate such a system, and 
if you are capable of doingthat then you are 
p roba b I y not g o i n g to bot her read ing th is a r- 
ticle. Anyone searching for a reason to get 
on I i ne rea I ly need I oo k n o f u rt h e r t han e I ec- 
tronic mail. There are several systems 
availa b le at them o me nt wit h more to com e. 

Viewdata 

These usually operate on Viewdata, which 
in addition to text, also gives a limited 
graphics capability. To use, these sytems 
you will need to be in PMODE4, so no 



colour is available. However, if iike me you 
u se a bl ac k and wh i te te I e vision and a si ng le 
colour printer, then colour is of little conse- 
quence. Most systems will have a local 
number for you to call, the host computer 
directing your message to the recipients 
mailbox. When he next uses the sytem he 
wil I be told that t he re is a m essag e wai ting. 
H e can read a n reply I m mediately o r save i t 
to disc to be dealt with later 



Bulletin boards 

Another useful pursuit comes with the use 
of local bulletin boards. These normally 
operate on an Ascii scrolling screen prin- 
cipal, usingthe normal rext screen with file 
tra nsf e r u nder t he X MODE M proioco I . H e re 
you will findsaiesand want ad$, programs 
f o r yo u to down I oad , a place to air you r vie ws 
to t he worl d a nd above alia lot of peopl e wi II- 
ing to help each other just for the pleasure 
of doing it. Some boards will expect some 
form of subscription but most are free. Many 
special interest groups set up their own 
boards. My local one was set up with den- 
tists in mind but the systems operator or 
sysop doesn't mind people with other in- 
terests using it. 

The adventurers among us will love 
another facility that is available to modem 
users, namely MUD. Short for Multi-User 
Dungeon game this is similar to Dungeons 
and Dragons or a n advent uregamebutthis 
time you are not just playing against the 
computer. Everyone that plays the game has 
theirown identity within the game and the 
part i cipants pi ay agai nst each other with the 
computer acting as referee. There is usual- 
ly a su bsc ription to pay firstbut to the harden- 
ed ad ventu re r,, the i nf i n ite vari ation willmake 
that worthwhile. Armed with this knowledge 
and the fact that some of the long standing 
bulletin boards still use V21, you should be 
in a position to decide which device you want 
to buy. 



Software 

Once you have settled on which modem to 
buy, you will need the software to drive it. If 
you are lucky, it comes with the machine, but 
there are fewer people writing for the Dragon 
these days and if you want a particular 
modem , yo u m ig ht have to go elsewh ere for 
the software to drive it. There are two dif- 
fe re nt I evels ge ne ral I y avai I able. Th e f i rst is 
somewhat basic, which is not to say that it 
isn't very useful. It would normally consist of 
two or more programs. Firstly there would be 
a Viewdata system; this would give you all 
the Viewdata graphics and text on a forty 
colum n screen . Al I messages wou Id h ave to 
be entered via the keyboard while on line 
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and to save messages you would have to 
saw the whole screen to disc. The Ascii pro- 
gram for bulletin boards would operate on 
t he sta nda rd 32x 1 6 so ro e n w h i ch can mean 
som e ve ry rapid scro I lings! nee most boa rd s 
ope rate on a 40 by 24. TJi e res u it of this is that 
each line on the board will occupy two lines 
on the screen. All incoming data can be 
stored in a buffer and saved to disc or tape 
at regular intervals. This is sort of software 
you would expect to find bundled with your 
modem and is best described as adequate. 



There is on e tale th at is certa i n f y n o myth , 
nam sly t hat a m odem can get you i n a whole 
I of t rou b I e. es pecial ly i f you are not the one 
t hat pays the phone bill . The last th i ng that 
you want is to come home and find all your 
equipment has been sold to settle up with 
BT. So stud y your pho ne boo k, make note of 
all the codes marked L and use those in 
preference toothers. Also, check all those 
with a charge code a or bl, these are your 
reserves. Keep the time down and you 
should be okay, Any code with a charge code 



nothing out of it save the satisfaction of 
helping the rest of us. So before you log off 
leave a message for the sysop to tell him 
what you think of this board. It might make 
his day. 

Be low I have listed some numbers you might 
find useful: 

6809 Board 1200/75 01-316-7402 24hra 
Walley 300/300 0909-773564 Sat-Thu 
2100-0500 





At the other end of the scale there is the 
system that only runs under Flex or OS-Q 
and supports autodial, allows you to prepare 
messages before going on-line and allows 
i ncoming d ata to be d iverted to th e disc dri ve 
to be read later. With this system, you even 
get a 51 x 24 display on the Ascii program. 
However the price does tend to put you off 
somewhat. The real tragedy is there does 
not seem to be anything in between. A 
system that would run under BASIC42 or 
Edit + for instance. The only advice I can g ive 
is get the best you can afford. 



b rs going to cost you about a pound for 10 
minutes during an off peak period. If the 
bo a rd you use has a cost so fa r f ac i I My, then 
u s e it f requ enf I y, a nd kee p a rate of th er r u n- 
nign totals over the weeks. 

Well I hope this has helped any of you con- 
templating going on-line and so that once 
you h a ve got yo u r m ode m yo u w i 1 1 al so have 
someone to call I have included some useful 
numbers. One last thing to mention before 
I go is that most of the people that operate 
b u I leti n boa rd s h a ve i n vested a lot of m oney 
end ti me o n th e i r system . They i n vari a bly g et 



BSS09 300/300 1200/75 0705-736025 
0705-736025 

DBBS 300/300 0376-518818 24hrs 
TUG 11 300/300 1200/75 021-444-1484 



All these boards have Dragon sections. A list 
of boards can be found on two 'DisteP boards 
01-679-1868 for 300/300 and 01-679-6183 for 
1200/75. 

You can contact me at MB207 on the 6609 
board or leave a message on 0227-276162. 



Crossword 



The second great month of the Dragon Crossword . We 
have no reports of your verbal veracity yet , because, 
despite the legend (now you know why it's called a 
legend) on the front cover, it is still November here in 
Little Newport Street, none of you have seen the 
crossword, and only the practising telepaths have 
replied. 

Don't fo rget that th ere wil I be a co u p I e of f ree tapes 
from the Editor's Magic Bottomless Box for the first cor- 
rect entries to reach us each month . Ybu can even try 
telling us which tapes you 'd like in an ideal world. No 
promises. It all depends on what we have in stock 

And you do n't h a ve to c ut u p you r Dragon Lteer either 
— heaven forbid! Entries can be written out on a 
photostat or a plain piece of paper, as long as we can 
read 'em . 

And no tie- breakers I 

1. Put your jewellery into fortifications? (3,7) 

2. Bird in Lincoln Green? (5,4) 

3. Dirty things, ie dumps (7) 

4. Is th e E nte rp r i se on e? (5, 7) 

5. Her young char told you he's starving (6 P 6) 

6. Does it fight its battles on the underground? (7,4) 

7. A sig n of two pawnb roke rs plus two (9) 

8. Did Van Gogh become one? (5,7) 

9. Nigel and Alain are both in it (5,4) 

10. Gender and rag ran a risky job in Yellowstone Park! 

m 

11 . Nose to cram into lunar rise (4,6) 

12. Attack on Satan? (5 J) 

13. Rook spot hero alarms a solder! (5,7) 



DRAGON QUIZ 




by "ferry and Derek Pralbyn 



AH this month's 
answers are names of 
Dragon software. 
When the crossword is 
complete, the column 
marked with an arrow 
wifi speil out a phrase. 
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Pamcodes 

Pam D'Arcy continues her introduction to machine codes 



I tru st that no diff ic u I ties we re e n cou ntered 
in displaying your name in the top left posi- 
tion of the screen. My own program is shown 
in listing one 

I wonder if any readers thought why not 
poke the name direct to the text screen area 
(fixed at S400-S5FF on the Dragon) using 
LDA/STA instructions? 5 Using the 'output a 
character' ROM call $800C has many 
benefits in that it carries out some f u notions 
t hat wo u Id oth e rwise need to be pe rfo r med 
within our programs. For instance, if you 
■poked ' a 'P' directly into the top left screen 
location ($400): 

LDA rp 
STA S400 
RTS 

- in Basic, POKE&HWOQASCf P"), a 
ca p ital P wo u Id appear. H owever, o n ly the® 
symbol, capi tal letters and a few other shift* 
characters retain their original values 
(decimal ASC values, or character codes, 
64-95} when being displayed. All other 
characters have adjustments made to their 
values to match the needs of the hardware 
display chips in the machine. I didn't use 
lower case characters in the display of my 
na me for cleverness, b ut to m a ke th is poi nt I 
Poking a lower case character into the top 
left of the screen does not result in the 
reversed screen (green on black) of 
character a . . . 

CLS (e I se t he result may be scro I led off th e 
lop by the OK display after the POKE 
command) 

POKE &H400 7 ASC("a") 

(quick memory jogger for those who need 
it — lower case — reverse screen — letters 
are obtained from the keyboard by hold ing 
d o w n s h i f t an d press i ng ze ro 1 after ty pi ng i n 
required reversed characters, repeat 
shift +0 to return to normal display mode). 

If that results in !, what does 
POKE&H401,ASCP") give? The technical 
reasons for this are discussed in the book 
Inside the Dragon, page 159. As well as 
carrying out such character code conver- 
sions. S800C acts as appro pi ate when it 
receives an 'end of line' or carriage return 
($0D) character — that is clears the rest of 
the line to spaces and sets the next print 
positron to the start of the next lino. It also 
ta kes c a re of sc rolli ng the text sc ree n u p one 
line if the last screen position is being used 
(S5FF). 

Keyboard input 

Most programs will not be using fixed data 
as above but will be dealing with i nforrnation 
held on a file or being input from the 
keyboard. We can then substitute printing 
the fixed characters of a name by printing 
name (and other) data as it is input from the 
keyboard - The program needs to be able to 



determine when input is complete, so that 
it can return to Basic, so you can choose 
what cond ition dete r m i n es t h at f o r you . For 
example, I shall use a press of the ENTER 
key. 

As wit h d i splay i ng a charade r on the text 
screen, there is a ROM routine that can be 
used to obtain keypresses. This is at address 
$8006. It puts the A5G (henceforth ascii) 
value of the keypress in register A. If there 
was no keyp ress , registe r A w j 1 1 be set to n u 1 1 
($00). Listing two clears screen and prints 
keypresses until ENTER is pressed. I shall 
be dealing with branch instructions 
(BEQ/BNE)inatnoment. 

Line 30 causes a jump back to the 'get a 
character' ROM call if there was no 
key pr es s . Th is fo rms a 1 loop* of cod e th at is 
repeated ad nauseum until the exit condition 
is met (in this instance, a key is pressed}. 
Line 40 prints the keypress if it is a printable 
value (for example, left arrow still deletes a 
character; break is ignored etc), Line 50 
checks for the terminating condition — 
C oM Pa re t h e co ntents of reg ister A wit h t he 
actual ascii value for the carriage instruction 
at label GETKEY (Branch Not Equal). This 
is a f u rth er loop of cod e th at contin ues until 
its exit condition is met (enter key pressed) . 



If there isa program error preventing the exit 
condition being met, for example, above 
comparing the keypress with a value that 
c a n be i np ui, th e p rog ram si mply s its th ere, 
looping away round the code — it never gets 
tired! 1 The break key panic button of Basic 
programs is ineffective in machine code — 
we're on our own — so tight loops can only 
be broken by pressing the RESET button. 

Unique labelling 

In Basic programs, GOTOs and GOSUBs 
always jumptoauniquel ocation — t he 1 i ne 
number — which cannot, obviously, be 
duplicated in a program (the Basic editor 
overwrites the original line on any subse- 
quent input of the same line number). 
Assembly source uses our own Fabe) names 
for moving around programs. Label names 
must be unique or the program will not know 
which location to use; duplicate names are 
us uallyd etected at the assem bly stag e, bu t 
the e rro r m essage may n ot be ve ry clever — 
the li kes of 'phasing error' or red efined sym- 
bol' (label names are usually referred to as 
symbols in assem biers) are often caused by 
accidentally duplicating a name in the label 
column. 

The next screen position maintained by 



Listing 1 

EXPECTED 
GENERATED 
OBJECT CODE 



BD BA 77 
86 50 
BDSO 
86 61 
BD SO 
86 6D 
BDSO 
39 



OC 



oc 



oc 



LINE 
NUMBER 

10 
20 
30 
*Q 
50 
60 
70 
SO 
90 



LABEL 



GO 



SOURCE CODE 
MNEMONIC OPERAND 



JSR 


$BA77 


LDA 


#"P 


JSR 


$8Q0C 


LDA 


#'a 


JSR 


$S0OC 


LDA 


fm 


JSR 


$aooc 


RTS 





Listing 2 

EXPECTED 
GENERATED 
OBJECT CODE 

8DBA77 
BDSO 06 
27 FB 
BD SO 0C 
SI 0D 
26 FA 
39 



LINE 
NUMBER 



SOURCE CODE 
LABEL MNEMONIC OPERAND 



10 


GO 


JSR 


$BA77 


20 


GETKEY 


JSR 


$S006 


30 




BEQ 


GETKEY 


w 




JSR 


$800C 


50 




CMPA 


#$0D 


60 




BNA 


GETKEY 


70 




RTS 





SO 
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the Rom routine $800C may a I so be known 
as a text screen pointer 1 or current cursor 
address 1 and is held in the two bytes at 
ad d ress $&6 I ,$S9. The CO nten tofthispoi nter 
is another address — the next text screen 
address to be used for display. When the 
screen is cleared (CLS), the content of this 
pointer is reset to the first address of the text 
screen ($400). When the text screen has 
been scrolled up one line, the content of the 
poi nter i s reset to contai n the add ress of t he 
start of the last line of the screen, $5E0. 
Receipt of carriage return characters 
ca u ses i t to be set to the ad d ress of th e sta rt 
of t h e n ext I i n e : s u bj ect to a scrol I co nd i lion 
being encountered. Unless any of these 
spec ial cases are m et s d isplay of a c haracte r 
causes theaddress in the text screen pointer 
to be incremented by 1 . Unlike the graphics 
display, even in machine code 1 the position 
of the text screen is fixed at $400-$5FF. 

To display text at a spec if ic poi nt o n the text 
screen (Basic PRINT® statement), the ap- 
propriate address can be calculated and 
stored in the text pointer prior to calling the 
ROM routine $8Q0Q Th ere is one print pos i- 
tio n per byte, so t he @ va I u e s h o u I d be add- 
ed to the text screen start add ress 4 e.g. 
PRINT@256 is $400+256. or $400+$10Q, 
so to print a name as input @256 could ap- 
pear as in listing three 
' - Wh at $S0OC does n ot do i s ch eck th at the 
content of the poi nter is between ^OO^SSFF 
before it displays the next character (why 
sould it cross check something that it is in 
c har g e of ?) . As i n al I mach ine code ( o r Basic 
POKE) manipulation of Basic's workspace 



I o cation s,the ROMi nter preter i s ex pect i n g 
everything to be valid so weird results may 
occur if we step out of line — it cannot 
distinguish between accidental or deliberate 
sabotage! As 2 1 have said . we a re on ou r ow n 
i n mach i ne code. Th i s al so al I o ws u s to c heat 
the system when it suits us! 

Branching out 

The condition code register (CCR) was 
mentioned in the last issue as being one of 
the single byte registers on the Dragon. 
Each of th e eig ht b i ts has a specif ic task and 
the execution or otherwise of a branch 
instruction depends upon current setting of 
one or more of these bits, or flags, at that 
moment. Some instructions affect some of 
these flags; others none. In general, we 
should be able to manage without gory 
detail. 

As with the instructions in general I, some 
are used much more frequently than others 
— and others almost never, it really does 
depend upon the nature of the prog ram. A 
common problem with branch instructions 
is using a signed branch when an unsign- 
ed o ne s hou Id have been used — disc u ssed 
in a moment. One of my greatest program- 
ming aids is having copied out table one 
onto a postcard for instant access. 

There are also BEG (Branch on EQual) 
and BNE (Branch Not Equal) that act in- 
dependently of signed/unsigned condi- 
tions, BED is also a 'branch if zero 1 instruc- 
tion with BNE its complement, 'branch if not 
zero* 



Listing 3 








EXACTED 




SOURCE CODE 


GENERATED LINE 


LABEL 


MNEMONIC OPERAND 


OBJECT CODE NUMBER 






&D BA 77 


10 


GO 


JSR $BA77 


CC 05 00 






LDD #$500 


DD 88 


17 




STD $88 


BD gQ Q6 


20 


GETKEY 


1SR $SO06 


27 FB 


30 




BEQ GETKEY 


BD 30 0C 


*o 




HSR $S00C 


81 0D 


50 




CMPA #$0D 


26 FA 


60 




BNE GETKEY 


39 


70 




RTS 


1 


80 






Listing 4 








OBJECT 


EXACTED 




SOURCE CODE 


ADDRESS 


GENERATED 


LINE 


LABEL MNEMONIC OPERAND 


$ 


OBJECT CODE NIMBER 




5001 


BD BA77 


10 


GO JSR $BA77 


5004 


CC 05 00 


1* 


LDD #$500 


5007 


DDO 88 


17 


STD $S8 


5009 


BD 80 06 


20 


GETKEY JSR $8006 


500C 


27 FB 


30 


BEQ GETKEY 


500E 


BD SO 0C 


to 


JSR $800C 


5011 


81 0D 


50 


CMPA #$QD 


5013 


27 03 


60 


BEQ STOP 


5015 


7E 50 09 


65 


OMR GETKEY 


50 IS 


39 


70 


STOP RTS 


5019 




SO 





TABLE OF BRANCH INSTRUCTIONS 

SIGNED UNSIGNED EQUIVALENT 

BGE BHS/BCC/(BPL) 

BGT BHD 

BLE BL5 

BLT BLO/BCS/tBHl) 

BVC 

BVS 



Yo u ca n probably self d ete rm i n e th ^con- 
ditions of many of the above branch in- 
structions—Greater/Equal; Greater Than; 
Less/Equal; Less Than; the V instructions 
are t he less f req uent oVerf low C lear/oVerf lo w 
Set — th ey pro b a b I y wo n't be d eaft wit h ex- 
cept in passing at the end of the series. On 
the unsigned side are High/Same; Carry 
Clear; PLlis; High; Lower/Same: LOwer; 
Carry Set; Minus. The BP Land BMI instruc- 
tion s a re s hown i n brae kets as th e re a re cer- 
tain conditions when they will give a false 
condition because of OVERFLOW interven- 
ing. Generally, after arithmetic on signed 
n u m bers, use thei requival ant s i gned com- 
parison instructions. 

Also in the branch range are BRA 
(BRanch Always); BRN (BRanch Never — 
of little practical use — it 'maintains the 
symmetry of the instruction set 1 — all the 
branch instructions have complementary 
pairings — BLT/BGE etc. BSR (Branch to 
SubRoutine) completes the branch 
instructions. 

The branch instructions, including BSR, 
generate position independent code — that 
is if you take the source code that we have 
been using so far in this series, apart from 
the likes of ROM calls being to a fixed posi- 
tion , the same, saved object code will work 
whether reloaded at, say, SS00T or $6600 or 
$EA8C (the latter for Dragon 64 users who 
have mapped ROM to RAM while retaining 
32K mode). This is because our goto' in- 
structions have all been of the position in- 
dependent nature of the branch instruc- 
tions : as opposed to JuMP Unlike some 
machines, there are no conditional JuM P in- 
structions on the Dragon (but we do have 
goodies that other machines haven't got), 
so, for illustrative purposes, I shall adjust the 
second loop exit code of the above as in 
listing four. 

If the object code is saved (CSAVEM 
"NAME" &H5001.&H5Q01) and loaded 
some time in the future at its 'default' ad- 
dress (address the code was saved from) 
and is executed, it will run correctly. 
However, if it is loaded elsewhere in the 
machine, unless the first keypress is 
< enter >, the instruction in line 65, JMP 
GETKET, isoftheextendedmode(=actual 
address) type discussed in last month's ar- 
tic I e, a nd th e add ress ge ne rated wit h i n t h e 
object code, $5009, will be branched tg 
REGARDLESS OF THE PROGRAM'S 
CURRENT LOAD ADDRESS, leading to 
potential disaster. 

The branch instructions are so useful as 
they generate code that says 'branch to the 
instruction at + or — a number of bytes from 
this instruction'. Some assemblers permit 

Continued on page 24 
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Music extender 

David Makin presents an upgrade on his program Music Maker 



FIRST of all acouple of lips for usingMus/c 
Maker: 

1 . When using the 'Alter a particular note 1 
option, middle C has a numerical value of 52, 
C an octave h i g h e r 64 and C an octave lo we r 
40 

2 For t hose of you with a DOS, you can ru n 
Music Maker with the DOS attached by 
loadi ng it u sing POKE& H BC r 6 : C LO A D M in- 
stead of justC LOAD M. 

Of co u rse r n ow t hat Music Maker h as bee n 
out for a while, I have found several ways of 
improving the machine code tunes it pro- 
duces, which are: 

1. Storing the tune data in an improved 
form, resulting in a large memory saving 
(typically more than 60%). 

2. Allowing several tunes to be put in the 
same program. 

3. Using different sample waveforms 
on each channel, allowing a variety of 
different tones which may be altered for 
different tunes. 

The listings give a total of six programs, 
incorporated respectively in listings 1, 2 
and 3, 4, 5 and 6, 7 , 8 and 9 First type 
i n and save t he th ree machi ne code 'sou rce' 
programs, listings 2 or 3, 5 or 6 and 8 or 9. 
Note: those of you using DASM replace > 
with and vice-versa i n the assem bl er sou nee 
code. 

Next type in and save 1 CONVFfTER 1 and 
then load and run3orassemble2and use 
CSAVEM i, SHRlNKIT ,H ,&H4000 1 &H4333, 
&H4Q00 to save the resultant mfc after 
"CONVERTER"! Then type in and save 4 
"BUILDBOX" either after "SHRINKIT" or on 
an other tape. Then load and rung or assem- 
ble 5 and use: 



FORI = OT0255!V=32+3l.5*SIN(3-14159 
*l/128):FORJ = &H7C00 TO&H7F00 
STEP2B6:P0KEI+J I V:NEXTJJ then 
CSAVEM ,fc JUKEBOX l '.&H7800. l &H7FFF l & 
H7A17 after "BUILDBOX" 

Then type in and save 7 "MIXER" either 
after JUKEBOX 1 ' or on another tape. Then 
load and run 9 or assemble 8 and use: 

CSAVEM'WAVEMIX ,r 1 &H2600 1 &H2755 l & 
H2642 

after "MIXER ".The programs are written to 
work wi th o r wit ho ut a DO S attach ed , b ut do 
n ot use th e d isc. If you wi sh to ru n t hem from 
disc you must alter the relevant load and 
save routines and PEEK addresses in the 
Basic programs- 
Use the programs as follows: 

1. CONVHTER/SHRIIMKIT: load and run 
"CONVRTER " then, as instructed, position 
the tape to load th e Music Makerlu nefilefor 
convert ion (EG "I MIMTSMGD") Then use the 
same play-shifts as you would to play the 
tune on Music Maker itself. Then go and 
have a cup of coffee while the tune is 
coverted (or in the case of longer tunes g row 
the beans!) as the convertion may take up 
to two hours. (15 in the case of 
"HGRNMRCH" a few minutes for 
■|MNTSMGD ?, )„ When the conversion is 
done always make a note of the four values 
g i ve n , t h e n save t he converted t u ne to tape. 

2 . B U I LD BQX/J U KE BOX : load and run 
' BUILDBOX" then for each tune you wish 
to add to the jukebox type in the fou r values, 
position the tape and load the tune. When 
finished loading tunes position the tape and 



s a vethefinished jukebox — you can put up 
to 32 1 unes on eac h I IM ote: to add to a ju kebox 
that already has some tunes on it, position 
the tape at its start before RUNning 
"BUILDBOX" 

3. MIXERWAVEMIX: load and run "MIXER" 
then, after "WAVEMIX" has loaded, posi- 
tion the tape to load thecopyof'UUKEBQX :: 
which you wish to alter (it must have at 
least 1 tune on it). Then use the menu to 
b u i I d n e w waves u si n g d iff erent po rporti o n s 
of the base waves and try using the built 
waves on different channels for different 
tunes. Note: pressing the space bar to return 
from viewing waves using option 2 does a 
PCLS before returning, whereas any other 
key doesn't, allowing you to compare dif- 
ferent waveforms. Also using square, 
sawtooth or the higher harmonics for higher 
notes isn't recommended (see Rainbow Dec 
1983). 

Remember to CLEAR memory to below any 
"JUKEBOX" before loading it. "JUKEBOX" 
programs make no ROM calls and are 
relocatable in units of 256 bytes [subject to 
corrupting the stack, etc.), eg CLOADM" 
"65536-1536 (the rn/c tunes saved from 
Music Maker a re a I so relocata b I e by u nits of 
256). 

For those of you who find the task of typing 
in the programs yourself too daunting and 
ca n't f i nd a suffi cient m ug to d o it for you ; th e 
p rag ram s are a vai I able from Jo h n Pe n n for 
$250, including a version for disc, a ready 
bui It ju kebox of 30 tunes (each once only: it 
plays for one hours and nine minutes) and 
a copy of th e m/c screen d u m p wh i c h I wrote 
for my I atest rel ease fro m J o h n Penn , Picture 
Maker. 



Listing 1 — The Converter Program 



0 PCLEAR6S CLEAR200 1 fcH3FFF: DINS <3J ,E f3) , N 5 f 3 ) , NE i "3 ] : CLOADM ■ SHRI MK IT * 

1 CLS: PRINT "POSITION THE TAPE FOR LOADING THE NEXT TUNE MOTORON : AUDI OON 

2 INPUT" FT LENANE ■ i F* : MOTOROFF : AUD IOOFF: IFLEW<F*> > 8 TH EN 2E LS ECL OS E : OPEN * I * , , F« 
: INPUTtt-1 , F*:PRINT -LUflDINB ' ~F±" 1 - : FDPI =1T05: INPOTH- 1 + T : NE>!T j FORI •= 1T01 3 : INPUTtf-1 
, JINEKT: CLOSE 

3 FORI-OT03: A*="CH*+STR*t I } : CLOADM A*: S ( I ) =PEEK t 487 » *25d *PEEk [ 46S1 I E C I \ *PE£K C 126* 
# 23A+PEE K ( 1 2^ I - 1 i PR INT* PL A YSH I FT FOR CHANNEL ■ I * 1 i ! INFUTP; IFP THENFORJ-S ( I J + 1TOE ( 

I J STEP2 : y = PEEK ( J > : POKEJ , W-P*< W>0) : NEXT J 

4 NEvy 1 : 5KIPFFB: PRINT "CONVERTING THE DATA . . . * : A-PEEK i fcHBO *256 ! FORJ=0TO3 : NS ( J 1 = 
ArL-0:FORI=Sf J I +1TOEI JJSTEP2: I FPEEK ( I ) = 0 TH ENNEX T I ELSEN=PEEK I [ f : POkE A t LHB 1 ■ POKE* 
+1 , Ofi-N: POKEA+2 , T l A~ A+3 

3 FORI^St J > TOEf J>STEP2: V-=tHSO: I FPEEK 11*11 =OTKEN V = V + IcH 7C : GOT OSE L 3 EO = P E E K E 1 + 1 J -N:N 
-^N+O: I F 0 < - 1 50P0 > 1 ""I THENPOKE A , LHS 1 : POKEA+1 , Sfi-N : 0 = 0 : POKEA + 2 s T : A= AO 
£ IFG>0THEN7-V*4ELSE0'-ABS[D» 
? V"*V+CHt8 

5 IFL=FEEKfIJ THENPQKEA, V: A=A+1ELSEL=PEEK ( I ) : V=V+2 : POKE A > U : POKE A+ 1 p L : A' A + 2 

9 NEXTI :N^( J i ="A3 NEKTJi PPIWT'CONUERSION DONE - REPEATS NOW BE TNG FOUND AND IWSE 
R TEH » ' : 2=LH1334: FORI=OT03: H=INT iNS C I ) /25A> : L-NS i I > -25 A*H : POKEZ , H : Z = Z+ 1 : P0KE2 , L? 2 
=Z+1 

10 H* INT itiE i I } /25AI : L = NE(I 1 -256MH: FQKEZ f Hi Z=Z * 1 Z POKEZ s L : Z^Z+ 1 : NEXT : EXECfcH4000 : CL 
S: FORI = 0TO3:S ( I ) =PEEK <Z) *25fi + PEEK t2+l> : E ( I 1 =PEEK ( Z* 2 i 4Z54 + PEEK i S + 3 ] : 2-Z + 4: NEKT I F 
ORI=CT03;PRINT"VALUE-I + i- = -E 1 1 } :NENT 

II PRINT ■ MAKE A NOTE OF THE AfiOUE AND" : PRINT y POSI T ION THE TAPE FOR SAW INS THECON 
UERTED TUNE THEN PRESS ENTER HOTORQN; AUDIOQN; I NFUTA* ; PRINT " PRESS S 1 TO SAVE TH 
E TUNE ■ ; HOTOROFF : AUDIOOFF 

12 I F I NKE Y *< > * S * THEN 1 2ELSE PR I NT * S A \I I NG p "F** 1 " : CS AUEMF* , S 1 0 1 P E<3>-L f 4119fl: PR INT" 
DO YOU WISH TO CONVERT ANY MORE TUNES ( Y ^NJ ?■ 

1 3 I NK E Y* : I F A* = ■ Y"T HEN 1 ELSE IF A * = u N " TH EN EN DEL SE 13 
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Listing 2 












40E5 


S7 


4 0E3 


97 




STA 


E 












4 DEB 


E 1 


FF 






r hpa 

l nr n 


#255 








o 




ORG 


*4 0O0 


4 OE A 




02 






PULS 


A 




4F 




1 


5TAFT 


CLRA 




,q (I |- r ; 


25 


CO 


10; Ci 




Bl O 


LO0P2 


40OJ 


B^ 


405A 


2 




5TA 


ft 


10-EE 


B6 


40B2 


IOI 


C ill if _c 


1 n& 

L J Ji" 1 


D 


4M4 


B7 


4?">P 


3 




STA 


I 


40F 1 


F6 
3D 


■1(11- 


1 02 




LDB 


E 


40O7 


9F 


OOOO 


4 


ILOOP 


LDK 


MO 


40F 4 




1 03 




HUL 




4O0A 


BF 


4103 


5 


5f* 


D 


40F5 


IE 


89 


1 04 




E' 1 ' & 


A. B 


400D 


C6 


04J 


6 




Lin 


4*4 


■i :' l- " 


34 


06 


l 09 




PSH5 


[} 


4O0F 


3D 


-f 




NUL 


48F9 


E6 


4DB3 


1 0£ 




LDA 


D+ I 


40 1 0 


BF 


4 334 






LDX 


HSCHTBL 


48FC 


Ft 


4DE3 


1D7 




LBB 


E 


401 J 


T.n 


SB 


7 




LEAK 




4 OFF 


3D 




1 OS 




■JUL 


p * 


91 


to 




L BY 


,XM 


41O0 


E3 


Ei 


1 07 




ft DEC 


4015 


I OAE 






401B 


tOBF 


4Q6E 


1 1 




STY 


J 


4 102 


CE 


OOOO 


1 IO 




LDU 


HO 


40 1 € 


EC 


S4 


12 




LDD 


1 '- 


4 1G3 


27 




111 


g 


EBU 




401E 


FD 


4073 


13 




5TD 


ENB?C 


4 1Q5 


1 B 


i 1 2 




BE R 


CHKTL 


402S 




QOO? 


14 




5UBD 




4 10^ 


34 


06 


1 1 3 




P5H5 


D 


4024 


fd 


4 26? 


15 




5TB 


j r : m P 


4 lO? 


CE 


4354 


L 1 H 




1 ni 1 

l_ If U 1 


flRPTBL 


4027 


CF 




16 


J LOOP 


L DU* 




4 IOC 


f, r . 


405A 


1 15 




L D^ 


A 




4 10F 


4A 




1 16 




BEC A 




402A 


rr 


4141 


17 




5TU 


C 


Ci 


€t9 


















4110 


1 1 ~* 




LDB 




402D 


BE 


4 334 


18 




LDX 


SCHTBL 








4030 












4 112 


3D 




1 1 9 




M 1 IE 




BF 


40CB 


19 




STy 


K 








4033 


lOBF 




20 






KCHP 


4 113 


33 


CB 


IIP 




LEAU 


D, U 


4243 




STY 




2 P U 




4115 


EC 




120 




[ DD 


403 - * 


7F 




21 




CLR 


PF 








403A 


B6 


405A 


22 


KLOOF 






^117 


A3 


C4 


121 




QUBD 


U 


LDA 


A 




4D3D 


37 


IE 


23 




EEQ 


RPT1 


4119 




E4 


1 22 




CHPD 


c 


403F 


4F 




24 




CLP* 


4 1 1C 


35 


06 


1 23 




PULS 


D 


4040 


CE 


4354 


25 




i mi 


4*RPTBL 


4 1 IE 


1024 


FF4S 


1 24 


CHKTL 


L BHS 


LDOP1 


4043 


AC 


C4 


26 


LLQDF 


CHpy, 




^122 


10B3 


413B 


1 25 


CHPE 


TL 


Ki^ 


23 


16 


27 




BLS 


RPT1 


4 1 26 


102 3 


FF4G 


1 Zd 




LBL5 


LDOP1 


4 047 


AC 


42 


20 




CHPtf 


2 t U 


4 J 2 A 


FB 


4 1 3B 


L Z 1 




5 TD 


TL 


4 049 


24 


OB 


29 




BH5 


NEXTL 


4 1 2 D 


B 6 


40E3 


1 2S 




LDA 




404B 


EC 


47 


50 




LDB 


z,u 


4 1 30 


B 7" 


4 221? 


129 




STA 




4 0 4D 


B3 


OO01 


11 




SUDD 


HI 


4 1 3 3 


FC 


40S 2 


J 30 




1 [Ml 


D 


4 05O 


FD 


40CB 


32 




STD 


K 




en 

r u 


T £. £ T 1 


1-5 1- 




9 ■ V 




4053. 


16 


01E4 


33 




LBRA 


NEKTK 




t A 

L ri 




132 


ENDl 


L BRA 






33 


49 


34 


NEXTL 


LEAU 


9 P || 


d i If* 1 


. L. 


1. 1 1." .Ill 


133 


L DB- 


4l0 


40M 


4C 




33 




I MCA 










1 34 


TL 


E DU" 


2 


4 059 


ai 


OO 


36 




CWPA 


1*0 


1 J 1 1- 


1 fim 

L i 


■_rL?MV 


135 




CfHPD 


4l0 


4 05ft 






37 


ft 


EBU 


*-l 


4141 






1 3S 


C 


E 


#™2 


405B 


25 


EA 


38 




BLO 


LLOOP 


4143 


1023 


0 OF 3 


13? 




L BL S 


MEXTK 


405D 


cc 


oooo 


3 V 


RFT1 


LDD 


HO 


414? 


BE 


4 ] 1 1 






1 nv 


C 


406fl 


FD 


4130 


40 




STD 


TL 


d i d a 


j-i r 

Dlr 


f r -, . .■ 


1 TO 




1 *1H 




4063 


FD 




43 




5TD 


D 


1 11U 


■J ■-■ 


U J 


J 40 




Tj 1 r 1 


^ MR ±d 


4Q64 


J QBE 


4Q6B 


43 




LDY 


J 


d l US 




+ 1,.' Ill 


£ 41 


(HKE 


wet 




4Q6A 


9C 


oooo 


43 


! OflPL 


CMPX 


HO 


• i 1 - 


B E 


4103 


1 42 


LDM 


B 


406B 






44 




EBU 


*-2 


4155 


102 7 


OOAB 


143 




L BEQ 


REPEAT 


406D 


J0Z4 


OOCB 


45 




LBHS 


EHD1 


413? 


Hh 


OOOO 


1 44 




L Dy 


h 0 


4071 


jooc 


0000 


46 




CNPY 


•D 


4 1 5C 


BF 


4 103 


1 45 




STX 


B 


3073 






47 


ENDSC 


EBU 


*-2 


4 13F 


BE 


4 354 


146 




L DX 


^pp TEL 


4075 


1024 


(irjf: < 


48 




LBHS 


END1 


4 162 


B£ 


4 05A 


142 




L DA 


A 


407P 


A* 


eo 


49 




LBft 




4 165 


4 A 




149 




DEC A 




407B 


Al 


AO 


SO 




CMP A 


*v* 


4 164 


Ci 


09 


14? 




LDB 


#9 


4O70 


1026 


OOBB 


51 




LBME 


EMDI 


4 1 6B 


3B 




ISO 




M 1 II 

n 1 jl 




4O01 


cc 


0000 


•52 




LDD 


■no 


4 1 69 


30 


SB 


151 


L I ME £ 


1 PAV 
1 1- M . . 




4d9? 






53 


B 


EQU 


*-2 


4 1 6B 


fti 


OB 


11* J 


L DA 


a v 


40B4 


C3 


0001 


54 




ADDB 


Ml 


4 1 6D 


'I A 




153 




1 1 h \ . ft 




40Q7 


FD 


4082 


35 




STB 


D 


4 1 6E 


27 


OA 


] "j^ 




B EB 


S I NGLE 


40BA 


B6 


4Q5A 


Si 




LDA 
BE8 


A 


4 1 


A7 


OB 


15S 




C T ft 


3 v 


406D 


27 


14 


57 




PPT 2 


4 1 ?2 


EC 


02 


1 ^ib 




LDD 


2 X 


4 0BF 


4F 




39 




CLF¥ft 


4 1 74 


A3 


Ofis 


157 




■- 1 IRTT 




4090 


CE 


4334 


59 




LDU 


WPPTBL 


4 1 "^i 


E 3 


0 4 


1 5B 




A D DE 




4 093 


AC 


C4 


60 


mi onp 


f:«px 




4PQ 


20 


OC 


1 59 




BFA 


l_ 1 He - 


40P5 


23 


oc 


61 




BLS 


PPT 2 


ji i "3 A 

H I Zn 




i — i j, 
u« 


1 AO 




L L- u 


Op .'i 


40-57 


AC 


■17 


62 




CMPX 


2,U 


A t ~?r- 

** M. U. 


A 3 


02 


i £ 1 




5 UBE 


2 p X 


40*P 


25 


CF 


63 




BLO 


LOOPE 


4 1 7E 


F 3 


40i B 


M 0£ 




A DDE 


J 


409B 


33 


+ 9 


64 


HEXTH 


LEAU 


w r u 


4 1 0 1 


t- Ti 

E U 


06 


r A 1 
In. 1 ' 




5 TD 


61 K 


409D 


4C 




65 




INCft 




H 1 DO 


TV 


i jci n 






L U Lr 


1 


409E 


91 


405A 


6b 






A 


.■1 1 -U i. 

4 1 oa 


t D 








5 T D 


2, X 


4QA1 


25 


FO 


67 




HI (i 


ML OOP 


J H OQ 
1 H 


i 

L rjBf S 


406B 






C MPE 


j 


4GA3 


Bi 


Ol 


£8 


PPT2 


LDA 


Ml 


4 1 8C 


22 


DD 


1 6"^ 




BH 1! 


L I HE i 


40ft5 


B? 


40E3 


69 




9TA 


E 




■i -r 


■" 1 jl 
D "T 


1 Aft 

1 OD 




1 1 RTI 
_■ U DJJ 


1 


40AB 


FC 


4 0 AH 


70 




LDD 




4 190 


L < "i r: T , 


000? 






"MJ-ii 


M ,-' 


40AB 


FD 


40C4 


71 




5TD 


F 


hi i rr*t 




6S 






ni n 


t'KLE 1 C 


40AE 


FC 


4DC4 


72 


LOOP? 


LDD 


F 


4 19i 


BF 


4 1FB 


] 7 1 




STK 


PPT ? 


4 Oil 


F3 


40B2 


73 




ftDDD 


D 


4 199 


CE 


4 354 


172 




L UU 


-HRPTBL 


40B1 


FD 


40C4 


^4 




STE 


F 


4 19C 


EC 


Ofi 


173 


PPT y 


LDD 




40B? 


F3 


4002 


75 




ftD-DD 


D 


4 1 9E 


1 0A3 


C4 


i ">d 




.- M £j II 


1 1 
v U 


40ft* 




4073 


7fi 




CMFD 


ENDSC 


4 1 A 1 


23 




j .■ — 1 




u 1 u 
M 1 n 


EJ-ES T O 


4 ''RF 


22 


2E 


77 




BHI 


END2 


4 1 A3 


1 0A3 


4 2 


i /C? 








4OC0 


CC 


OOOO 


70 




LDD 


HO 


4 1 Ai 


24 


4C 


177 




BHS 


RPT? 


4O03 


CE 


OOOO 


79 


L00P3 


i rni 


■o 


4 1 AS 


n 


n i 

U L 


J -^o 




L DA 


f J 


40C4 






SO 


F 


FOU 


#-2 


4 1 AA 


A7 


OB 


1 79 




STA 


Sp X 


40CG 


33 


CB 


81 




LEAU 


Dj U 


1 AG 


cC 




■ an 

1 BO 




1 -\ r- 
L D L7 


1 1 

r U 


4oce 


34 


1 6 


82 




PSH8 


D,X 


■1 1 AC 




l 1 H 






^1 1 1 ET 1 1 


4 w 


40CA 


SE 


0000 


83 




LDK 


HO 


4 1 BO 


34 


06 


1 B2 




P <' r -' 


D 


40CB 






84 


K 


EBU 




4 1B2 


EC 


06 


I p 




LDD 


6 P X 


4OC0 


30 


BB 


85 




LEAX 


D n X 


4 1 Bd 


A3 


C4 


1S4 




SUED 




40Cf 


A£ 


C4 


Bi 




LOA 


|U 


41 D6 


1QA3 


El 


1S5 




ZMTC 




4on i 


Al 


94 


87 




CHPA 


iK 


4 1 B9 


22 


12 


1S£ 




BH I 


i?PT J 0 


40D3 


33 


1 6 


88 




PULS 




'1 1 BB 


EC 


C4 


187 




LDD 




40D5 


2d 


17 


89 




BNE 


END2 


41 BB 


ED 


06 


1 




"fiTD 


Ay y 


40D7 


C3 


0OO1 


90- 




ADHD 


HI 


4 | BF 


A3- 


04 


1 B9 




SUBD 


4 S X 


40DA 


10B3 


4092 


91 




CMPD 


D 


41C1 


1093 


OO07 


190 


RPTI1 


CMPD 


*7 


4DDE 


25 


E3 


92 




BLO 


LOOP 3 


41C5 


25 


37 


191 




BLO 


DELETE 


40EO 


34 


OZ 


93 




F5Hfi 


A 


41C7 


E3 


B4 


1P2 




ABED 


P X 


4 OF ? 


84 


cm 


94 




LDA 


#0 


41C9 


ED 


02 


193 




STD 




4DE3 






P5 


E 


EBU 


#-J 


41CD 


20 


34 


19Q 




DBA 


REPEAT 


40E4 


4C 




PA 




INCA 




41CD 


34 


06 


[OS 


RPT10 




E 
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Listing 2 continued 



4 L CF 


EC C"4 


1 a 6 




L DD 


.11 


-II"! 


A3 04 


1 




SUED 


4 , y 


■i ] ri j. 


E3 94 


199 




*DDD 


i K 


41 D5 


FO 84 


19=? 




r ]) 


P-^ 


4 J D~* 


EC 46 


2O0 




L DD 


6,41 


4 I ]Ts 


A3 4 4 


ZOl 




-ilJBD 


4,U 


■1 L D I-! 


1 OA. E4 


202 




CMPD 




4 J: DE 


34 <M 


203 




BHS 


RPTl-S 


4 1 EC* 


32 6? 


Z04 




L(EAS 




4 1 F2 


EC 46 


203 




L D-D 


6 H U 


■4 1 E4 


A3 44 


306 




£IJBD 


4 , LI 


4 1 Ed 


34 06 


207 




F9H9 


D 


4 1E9 


EC 44 


209 


PH r | ti 


LDD 


4*U 


4 IE A 


ED 04 


209 




5TD 


4 t X 


"let 


E3 E4 


Z 1 0 




A.DBD 


f* 


4 J EE 


ED OA 


21 1 




9TD 


fi p X 


4 1 FO 


3 5 a 6 


212 




PUL9 


D 


4 1 F2 


SO CD 


213 




BFft 


RPT i j 


4 1 r 4 


3 3 49 


214 


RPT 9 


1 FAN 


9, U 


'I i F6 


1163 0O0O 


215 




CHPlJ 


BO 


■4 1 F9 




216 


RPTFS2 


E9U 




4 1FA 


25 AO 


217 




BLD 


FFTB 


4 1FC 


20 0-3 


219 




BRA 


REPEAT 


1 iFE 


"'A 405A 


219 


DELETE 


DEC 


A 


4 301 


FE 4 1 3D 


zzo 


REPEAT 


LOU 


TL 


4 204 


FF 4 141 


221 




STM 


C 


4 20 ~* 


8F flJ^4 


227 




lux 


HPFTBL 


4Z0 A 


Fi 4CJT5-A 


22 3 




LDS 


A 


4Z0D 


96 09 


224 




LDA 


#9 




3D 


225 




MUL 




4 2 1 0 


30 BE 


226 


1 


LEfl>f 


D d K 


4 2 1 2 


FC 406 B 


227 




L DD 


J 


4215 


ED B J 


228 




STD 




4217 


F 3 1 1 4 [ 


229 




ADDD 


c 


r n 


ED 61 


Z30 




STD 


. :t: -* 


It 


34 Ofi 


231 




PSHS 


D 


42" 1 E 


FC 40CB 


23? 




LDD 


K 


422 i 


ED Ql 


233 




■-; ■ tj 


,^ + * 


a -3 -a t 

**! j: £ J- 


Ci oooo 


234 




ADDD 


HO 


""4224 






D 1 


C9U 


*-z 


4226 


ED 91 


236 




5TD 




4229 


96 OO 


237 




LDA 


ttO 


4 Z29 




2 39 


El 


FSU 


■ff— J 


4 ZZA 


A7 84 


239 




STA 


, x 


4Z2C 




240 




STA 


RF 


■1 yy F 




24 1 




INC 


A 


-i .f -i 


3 5 OA 


Z4Z 




FULS 


D 


423-4 


1UDJ r ii o V 


Z43 




CHPD 


JCMP 


4 2 39 


2 Z 35 


V4fl 




BHI 


NEXT I 


4 2 3 A 


BC Ail* - - o 
HIT ^UL e 


245 




LDN 


IK 


1230 


30 0 1 


246 




LEAK 


l + X 


*■ £ 


EF 40CB 


24 7 




STK 


K 


4 24 2 


9C 0O0Q 


24 9 






HO 






?4 9 


KCMP 


EttU 


*--2 




J 0 25 F D-F | 


250 




LBLO 


KLODP 




96 OO 


251 




LDA 


HO 


■1 ri ,-. 




252 




E9U 


t-1 


4 2 4 B 


Z 7 06 


253 




BES 




4 24 D 


EE 4141 


254 




LDX 


c 


4 250 


BF 4-103 


755 




STX 


B 


,% J J 


DC J i ft! 


256 


5MF 


LDX 


s 




27 05 


257 




BES 


NEXTJ 


■1 "? ■-. 

1 J i 1 MM 


30 1 F 


Z59 




LEAK 


-1 P X 


4 ? 5A 


BF 4103 


239 




STK 


B 


J ^ ^ Tfc 




260 


HEY.TJ 


LDY 


J 


4 2 6 J: 


■ J 1 Z 1 


26 3 




LMAY 




4 2-63 


1 ri DC d At & 


262 




StT 


J 


4Z6"? 


i nor 1 i\ri Puri 


263 




CMPV 


HO 






264 


J CMP 


£&U 


#-2 




l U j£ -~ r JJ tj-y 


265 




LBLU 


JLDOP 


426F 


B6 OO 


Z66 


uf v r t 


1 ■ l *■ 




4270 




267 


1 


EGU 


*-l 


427J 


4C 


266 




INCA 




4 272 


B7 4270 






STA 


I 


4275 


81 04 


270 




CMPft 


H4 


4Z7 7 


1025 FDBC 


271 




LBLO 


I LOOP 


427B 


BE 4334 


272 




LDX 


B5CMTBL 


427E 


EE 64 


273 




LDU 


*x 


42SO 


FF 429ft 


274 




15 1U 


0 



1 



4293 


EC <SE 


275 




1 DD 


3 a , y; 


4265 


FD 4324 


276 




STB 


DONE 


4 zee 


5F 


277 




CLPB 




l^u 


FF 4316 


279 




STU 


N 


429C 


F7 42CO 


279 




STB 


X 


4 29F 


9E 4354 


2B(I 




LAN 


HRpTBL 


42?2 


BF 42C7 


291 




STX 


PPTP05 


4 2?5 


4F 


292 


LI 


CLRA 




4 29ft 


8E 4334 


Z83 




LDX 


MSCNTBL 


4 299 


CE OOOD 


kf84 




LDU 


HO 


4 29A 




2B5 


a 


Eeu 


+-2 


429C 


1 1A3 B4 


296 


L2 


CMpy 




429F 


26 09 


79^ 




BNF 


L3 


42A1 


FE 4316 


299 




LDU 


N 


42A4 


EF 99 3(1 


289 




STU 


+ 1 6 , X 


42A7 


EE 4 29A 


Z90 




LDU 


0 


42AA 


1 ]. A3 02 


2*1 


L3 


CUPU 


2.X 


42AD 


26 0? 


292 




BNE 


L1 


4ZAF 


FE 4316 


29 3 




LDU 


N 


4ZB2 


EF 981Z 


294 




STU 


*19 P X 


42BS 


FE 429A 


295 




LDU 


0 


42F8 


4C 


296 


L4 


I NT A 






30 04 


297 




LEAK 


4,K 


42BB 


91 04 


Z9B 




CMPA 


144 


42BD 


25 DD 


299 




BLQ 


L2 


42BF 


86 OO 


30O 




LDA 


HO 


4ZCO 




301 




E94J 


#- 1 


42C1 


B 1 405A 


302 




CMPA 


A 


42C4 


24 4F 


303 




BUS 


L9 


42C6 


9E O0O0 


304 




LDX 


HO 


42C7 




305 


RPT FQS 


EOU 


#-2 


4ZC9 


U A3 04 


306 


L5 


CMPU 


4.X 


42CC 


26 07 


307 




BNE 


L6 




FE 4316 


3oe 




LDU 


N 


4 2D1 


EF 04 


309 




5TU 


4 j X 


42D3 


20 OA 


310 




BRA 


L7 


42D5 


11A3 06 


311 


1 6 


CHFU 


6 P X 


42D& 


26 OS 


312 




FNh 


L9 


42DA 


FE 4316 


313 




LDU 


N 


4 2DD 


EF 06 


314 




9TU 


6, X 


4ZDF 


FE 429A 


315 


L7 


LDu 


□ 


4ZE2 


4C 


316 


L8 


INCA 




42E3 


30 0? 


317 




LEftX 


9 f X 


42ES 


B4 405A 


313 




CMPA 


A 


42E6 


25 BF 


319 




BLO 


L3 


42EA 


BE 42C7 


320 




LDX 


RP T POS 


42ED 


1 1 A3 94 


321 




CNPU 


i K 


42FO 


26 23 


3 22 




ENF 


L9 


42F2 


FE 4316 


323 




LDU 




42F5 


4F 


324 




CLRA 




E6 09 


325 




L DB 


e.x 


42FQ 


ED CI 


326 




STD 


i U+ + 


4 2FA 


IF 30 


327 




TFf? 


U| D 


4 2FC 


A3 04 


329 




SUDD 


4 r X 


4 2FE 


ED CI 


329 




STD 


f U + + 


43O0 


JF 30 


330 




TFR 


U P D 


4302 


A3 06 


ri l 




SUBB 


6, X 


4304 


ED C L 


332 




STD 


, LI-+ * 


4 306 


FF 4316 


333 




STU 


N 


4 309 


EE 02 


334 




LDU 


2 P X 


4 30B 


30 09 


335 




LEAK 


9* X 


430D 


HF 4ZC7 


336 




5TK 


RPTPQS 


4310 


7C 42CO 


337 




IMC 


X 


4313 


ZO OA 


33B 




BRA 


LIO 


4315 


8E 0000 


339 


L9 


LDX 


HO 


4316 




340 


N 


E9U 


*-2 


4319 


A 6 CO 


341 




LDA 


t U+ 


431 A 


A? BO 


342 




STA 


f x+ 


431 C 


BF 4316 


343 




STX 


N 


431F 


FF A29A 


344 


LIO 




0 


43ZZ 1193 00O0 


345 




CMPU 


HO 


4324 




346 


DONE 


E9U 


*-2 


4326 1025 FF*B 


34? 




LBLO 


LI 


432A 


FC 43 3 6 


349 




LDD 


H 


4 32D 


8E 4334 


349 




LDX 


HSCNTBL 


4330 


ED 681 E 


350 




STD 


30 P X 


4333 


39 


351 




RTS 


4 334 




352 


SCNTBL 


RMB 


32 


4354 




353 


RPTBL 


E9U 


* 



A tt405A 
D -409 2 

El *4229 
[ -4270 
K -40CB 
L2 =429C 
L7 =42DF 
LLOOP =4043 
w «43J6 
NE^TM =409B 
RPT10 -4ICD 
RFT9 =41F4 
5 InGLE=41 7A 



B =4103 

Dl =-4Z24 

ENDl ^=433C 

I LOOP -4007 

KCNP -4243 

L3 -4 2AA 

L8 =4 2E2 

LOOP! =406A 

NEXTI -426F 

O =429A 

RPTH -41C1 

RPfBL =1354 

SMB -4 253 



C =4141 
E>ELFTE=41^E 
EWD2 =40EF 
J -406B 
KLQOP -403A 
L4 -42BE 
L9 =4313 
LOOPZ =40 AE 
NEXT J =425D 
ReP£AT=4201 
RPT 15 =4IE9 
RPTPOST-42C7 
5TART -4O0O 



CNKB =4 1^2 
DONE =4324 
ENDSC ^4073 
JCMP =4269 
LI ^4 295 

L5 «4 2C9 

LINE6 =4i6B 
L0QP3 »40C3 
NE>tTK =423 A 
RF =424A 
PPT 2 =40A3 
RPTPS2-4 1FB 
TL -4 13D 



CHKTL =412Z 
E =40E3 
F ="4QC4 
JLOOP =40Z -3 
LIO -431F 
L6 =4ZD5 
L I WE 7 -41B6 
MLOOP =4093 
NEXTL -4 0-36 
RPTl =4Q5D 
RPT8 -419C 
SCNTFL=4334 
X -42CD 
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Listing 3 — Basic Source Update 

0 CLEARZOO, ItHSFFFlL-Z^FORI-Bs+MOOO TObH4333 STEP20 : C^Q: FQHJ-I TfTJ + I 9: PEADA*: A'VAL 
< * liH * + A* I : C "C *A f POKE J ,, A ■ NEXT J : RE ADA* l IFC< >VAL I 'Ui m * A*3 THFNPP INT "ERROR IN L I HE " U - 
ENBELS-EL-L # I : NEWT I ; PR INT " ALL HONE ■ ■ • 

1 PRINT "NOW VOU CAW SAVE THE PROGRAM TO DISK OR TAPE AS YOU II 1 5H ■ " : PR I NT * START A 
DDRESS - fcH40O0" : PRINT -EMD ADDRESS m H 1 311 ■ ; PR I HT * EXEC ADDRESS - bH4QOO B : PRINT - 
NB~ CALL IT 'SHHTNKIT 1 " ; END 

2 DATA 4F, B7, 40. 3A,B7 p 42 p 70 p BE, 00*00^,41,03,^04, 3^ 

3 DATA SB, 10, AF,fl| , 10, BF , 40 , AB p EC 84 , FD P 40 p 73 , B3 , 00 ,07, FD p 42 9 A*, CE , 0964 

4 DATA 00, M, FF p 41 p 41 f BE, 43 p 34 . BF, 40 p CB, !O p HF P 4'2't 43 p 7F f 42 p 4A, Bfi p 40. 07BB 

5 DATA 3A P 27, IE, 4F p CE, 43 p ^4 f AC p C4 f 23, 1-4, AC . 42, 24 , 0B P EC , 42 p S3, 00, 01 p OACB 
A DATA FD, 40, CI, 1 A p Ol , E4 p 33, 4* p 4C P Bl , 00* 25, Eft , CC , 00 p OO , FD , 41 r 3D, FD P OBPB 
7 DATA 40,32, tO* BE , 40 p AB , 8C , OO , 00 r 10 . 24 p OO p CE, lO,BC,O0*00, 1Q P 24, O0 , 04Prt 
B DATA C3 p A6 p B0pAl p AO f lO, 26, 00 p BB* CC, OO, OO, C3, 00* 01 p FD, 40 , HZ , BA , 40 , OB AO 
* DATA 3A P 27 P 14 p 4F , CE, 43 p 54, AC P C4 , 23 p OC , AC* 42. 23 r CF, 33, 47, 4C , Bi , 40 p 07BH 
lO DATA 3A,25,FQ P BA,Q1 , H7 r 40 p E3, FC p 40, i B , FD , 40 p C 4 p FC , 4 0 p C4 , F 3 , 40 p B2,OB2D 
I I DATA FD P 40,C4 ,F3*40 P 82, lO p H3 , 40 , 73 , 22 , 2E R CC , OO p OO , CE , 00 r OO , 33 , CB , OB 1 4 

12 DATA 34, 16* BE p 00 p 0C P 30, BB, A6.C4, Al p 84, 35. 16, £6 , |7 P C3 p 0O P Ol , lO, B3, 0«1 

13 DATA 40 , 92 n 23 , E3 , 34 , 02 , BA , 00 s 4C , B7 . 40 , E3 ,fll T FF, 33 , 02 , 25 , CO , Bi , 40 , OflJfc 

14 DATA S?pFa^40pE3 t 3D', lE a B9 r 34 p 06, BA, 40, 03. FA, 40 p E3 P 3D , E3 , E 1 T C E , OO p OA 1 A 
1H DATA 00 p 27 r lB,34 l O6,CE r 43,34 p B6,40 l 5A,4A 1 C6 p 0^,3D p 33, CB, EC P 42 p A3, OTHA 

16 DATA C4 p lO l A3,E4 p 33,06 I lO,24 l FF,4@ p l0,B3 p 41 1 3D T l0 1 S3 F FF,4O < FD p 4J 1 0ElO? 

17 DATA 3D p B6.40,E3 l B7,42 l 29,FC p 40 p eS p FD,42,24 p 16 p FF p 2E P CC l OO,00 l !0 r OS7e 
IB DATA @3 ,00 p 0O f 1 0 p 23 , 00 , F3 , BE p 4 1 , 4 1 , BC a 0<S , 07 , 23 p 03 p 7 A s 4 0 , 5 A , BC p 4 1 p OSB7 
IP DATA 03, 10 p 27,OO l Ae p eE p 00 P 0O p BF l 41 T 03 p SE,43 p a4,B6 l 40 ff 5A.4A, Cd,0? p 0601 

20 DATA 3D,3O p aB*Ai,0e p 4A,27 s OA,A7 |i 0B p EC p O2,A3 l O6,« 1 04 p 20 p 0C l EC,Od l 066C 

21 DATA A3 , 02 , F3 , 40 , AB , ED , Oi , FC p 40 , 6 B , ED „ 02 , 10 . B3 P 40, 6B P 22, DD, A3, 04 p 0460 

22 DATA 10,e3,00 p O7,25 l 60,BF p 41 P FB p CE, 43 , 34,EC p 0A P lO, A3, C4, 23 p 51 . !O p 0771 

23 DATA A3 r 42,24 p 4C,Bi , 01 , A7 P OB, EC p C4 , A3 , 04 p 34 , 0A P EC , OA, A3. C4 p 10 f A3 p OB2B 

24 DATA El s 22,12 | EC p C4 p ED P Ofi,A3*O4,I0 p S3,OO l O7,25 p 37 i E3 p B4 P ED p O2,20 l! 07CB 
23 DATA 34, 34p0d p EC s C4,A3,O4,E3 p B4,ED p B4,EC l 46*A3 p 44 f lO p A3, E4 , 34 . OS, 0979 
2A DATA 32 P 62 F eC,4A, A3,44. 34,0A p EC,44 p ED*04 p E3 p E4,ED p OA,33,O4 1 20 r CD P 0BeA 
27 DATA 33, 49 p 11, B3, 00, 00 p 2S, AO p 20, 03 , 7A P 40 p 3A,,FE, 4 1 B 3D , FF P 41 , 41 p BE, OA97 
2B DATA 43 , 54 j F6 , 40 p 3 A P B A p 09 , 3D , 30 p @B p FC , 40 p AB w ED r Sl, F3 P 4 1 p 4 1 , ED , B I , 09 Ah 

29 DATA 34, Ofi , FC p 40 P CB, ED P QI,C3.00 P OO p ED, Bl h Bi , 00 T A7 P S4 P S7 P 42, 4A , 7Q „ 0930 

30 DATA 4O,5A,33 p 0A, !O a B3 , 42,69,22, 35 , BE , 40 , C B , 30 ,01, BF , 40 , CB * SC , 00 , 0 AE A 

31 DATA 00. 10,25,FD,F! , B6 , 00 , 27 , OA , BE , 4 t ,41, BF ,41, 03 , BE ,41, 03 r 27 , 05 , O 647 

32 DATA 30, IF, BF ,41, 03 ,10, BE , 40 , AB ,31 p 21, 10, BF p 40 , £ B , 10. SC , OO, OO , lO, 0543 

33 DATA 23,FD T Hfl 1 86 f 00,4C t B7,43 p 70,81 I O4,lO,2^,FD,BC,eE,43,34,EE,e4,08CF 

34 DATA FF , 42 m PA , EC , OE , FD* 43, 24 T 5F, FF, 43, 16.F7 , 42, CO, BE , 43, 54 t BF P 42 , OAOF 
33 DATA C7 i 4F p BE,43,34 l CE p 00,00 p 11, A3, B4 p 26, 09, FE , 43, 1A f EF r BB t 10 r FE,OB2C 
3A DATA 42 p 9rt P ll,A3 1 O2,2A,OP,FE,43,lA,EF p Be,12,FE,42,PA < 4C P 3O,04 l Bl,O77f: 

37 DATA 04 , 25, DD p 06, 00, Bl , 40, 5A, 24, 4F P 8E, OO p OO, 1 1 , A3, 04 p 2A, 07, FE , 43, 05FE 

38 DATA 1 A , EF , 04 , 20 , OA ,11, A3 , 06 , 26 , 00 , FE , 43 , 16, EF , 06 , FE , 42 , 9A , 4 C , 30 T Ofi B D 

39 DATA 09 fc Dl , 40, 5A, 25, DF , DE P 42, C7 T 11 , A3, B4 , 26, 23, FE , 43, 1A , 4F, Ed , 08 p OB34 

40 DATA ED t Cl,lF,3O,A3,04,ED P Cl,lF 1 3O,A3,06,ED,Cl i FP,43,l£,EE r O2,3O,W70 

41 DATA O^BF,42,C7 T 7£,42,CO, 20, OA, BE, 00. 00, AA , CO, A7, 00. BF , 43, 1A,FF,08AD 

42 DATA 42 T 9A,tl,g3 p 00 p 00,IO,25,FF,6B P FC p 43 p lA p BE,43 + 34,ED,BB p lE,3P l 0733 



Listing 4 

0 POKE&HBA, 4 ! POJKE6fHB7, PiEEK tfcHSC > ; EXECfcHAA23: CLE AP2QO t ( REEK ( fcHBC ! + B> 425 A- I I DINP ( 4 

1 : C LO A Dtl ■ J UKEBOK ■ i E = PEEK I 487 1 *25 A * PEEK f 48S } I I FE- WI780O THENP=feH7ACO : N-OELBEF0RH= 
1TP31 : IFE-PEEK ^H7ABA*N+1 O 1+25 (S + PEEK C LH7AB7^N^ 10 J THENF-fcH7AC0+N*10€LSENEXT 

1 CLS : P ( 01 =PEEK i fcHBC > I35fi; FORI =1T04 ! PRINT ■ VALUE ■ T I Z INFUTP ( 1 1 f NEKT 1 0=E-F MM IFPcO 
> +0< 256-ff- 1 PEEK [ IcHBC I + B J TH&NPR I NT * SORR ¥ - THAT TUWE IS TOO LGNB, TRY ANOTHER CT/N 

1 9 ":GOT04ELSEF0RI = 0T04:p<I>-P£T I +0:H=1NTEP(I^2561 ; POKEP, H : POKEP* 1 ( p ( I ) -25A*H: 

p*p+2:ncxt 

2 e-pfol ! print -posit ton the tape; to load the next tune .* = no torons audi oom 

3 i mput # ftl enahe ■ i f* : motor off \ aud i ooff : i flew ( f* \ > 8 then3el sepr i wt » load t ng tune ■ n ' 
* "f*: cloadnfb, o s n»n+ 1 : ifn< 31thenjprint ■ anv nope tunes ct/nj "? ■ el sepr i nt ■ that f ^ a 
s nany as rolj can put ononf jukebox ! ' " : 60to5 

4 F*- I NKFY+ ■ I FF*- ■ V * THEN 1 ELSE I FF*< > *N* THEN4 

5 PRINT^PO^rTION THE TAPE TO SAVE THE JUKEBOX AND PRESS A KEY . ■ ; MOTORON : ADD 100 

N 

A IFIMKFY*=--THENAEL5EAUDI00FF SPRINT "SAWING THE JUKEBOK" i CSAVEH" JUKEBOX E f feH7FF 
F p tH7Al 7: CLS SPRINT ■REMEMBER TO POKE THE NUMBER OF THE TUNE YOU WISH TO HEAR AT" 
:PRINT U 11B AND THE NUNflEP. OF TTMES YOU WlBH TO HEAP IT AT ll* BEFORE YOU EXEC 
JUKEBOX ! " 

7 PRINT-NB. THE FIRST TUNE YOU LOADED ISTUNE 0 NOT TUNE 1 AND POKE I NO O AT 119 N 
EANS PLAY THE TUNE AD INFInATUH. PRESSING SHIFT OR" 1 PR INT "CLEAR AND B OR W STO 
PS THE TUNE PLAYING. THIS COPY OF JUKEBOX STARTS AT "'E* , FOR ALL - 
Q PRINT B COPIES THE END ADDRESS IS 327A7 AND THE EXEC ADDRESS IS 31 253. * t END 



Listing 5 



7800 






O 




□ RQ 


*7S00 




7B00 


8C 


OOOO 


1 


PLAY 


CMPX 


HO 


4 


7901 






2 


KCNJP1 


EQU 


*-7 




7S03 


26 


03 


3 




BNF 


SMI 


3 


7e05 


17 


0137 


* 




LBSR 


NEW1 




780S 


CC 


0000 






LDD 


M 


3 


7SOB 


C3 


aooo 


A 




ADDD 


410 


4 


780E 


r>D 


o? 






^TD 




3 


7610 


97 


4A 






STA 




4 


781? 


ec 


OIKIO 






CMPX 


IK> 


4 


7813 






10 


XCMP2 


ESU 


#-2 




7815 


26 


03 


it 




BNE 


9N2 


3 


701"' 


17 


012B 


12 




LBSP 


mm 




761 A 


CC 


OOOO 


t3 


3M2 


LJJD 


ttO 


3 



7910 


C3 


OOOO 


14 




A ODD 


no 


4 


7820 


DD 


IB 


15 




STD 


<*1B 


5 


7922 


97 


4B 


1 A 




STA 


<#4D 


4 


7824 


ec 


OOOO 


17 




CNPX 


HO 


4 


7S23 






10 


KC«P3 


EQU 


*-2 




7627 


26 


03 


19 




BNE 




3 


7829 


17 


011F 


20 




LISP 


NEW3 




7B2C 


CC 


OOOO 


Zl 


SM3 


LDD 


t#o 


3 


782F 


C3 


OOOO 


22 




ADDD 


#0 


4 


7832 


DD 


2D 


23 




STD 


<*2I> 


3 


7B33 


97 


30 


24 




STA 


<*90 


4 


7636 


ec 


OOOO 


25 




CMPX 


#0 


4 


7837 






26 


XCMP4 


EDU 


#-2 




7839 


26 


03 


27 




BNE 


SM4 


3 


793B 


17 


0113 


28 




LBSR 


NEW4 




763E 


CC 


OOOO 


29 


SN4 


LDD 


HO 


3 
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List inq 5 continued 










7976 


24 


21 


84 




BCC 


SMLEN 






















7978 


A7 


BC1P 


85 




STA 


*1D P PC 






7&41 


C3 


0000 


30 




ADDD 


#0 


4 


79 7B 


4F 




86 




CLRA 








7044 


90 


3F 


3L 




STD 


<«3F 


5 


797C 


5F 




87 




CLRB 








7946 


97 


53 


32 




STfl 


<«3 




797D 


ED 


23 


88 




STD 


3,Y 






7848 


B6 


7C00 


33 




LDA 


*7C00 


5 


79 7F 


8D 


53 


89 


LTNK 


BSR 


GTBYTE 






7849 






34 


WAVE 1 


EBU 


#-2 




799 1 


91 


FF 


90 




CMP A 


♦1233 






7S4B 


BB 


->D00 


35 




ADDA 


*7D00 


5 


7DQ1 






9 1 




PMC 


LINKE 






784C 






36 


WAVE? 


EQU 






7995 


4A 




92 




DEC A 








784E 


BB 


7EO0 


37 




ADDA 


+7£00 


5 


7996 


E6 


scoe 


93 




LDB 


8 p PC 






784F 






33 


W PiVf 


FQU 


#—2 


5 




3D 




94 




MUL 








7931 


BB 


7F00 


3 = 




ADDA 


*7F00 


79@A 


E3 


23 


95 




ADDD 


3 . Y 




7952 






40 


WAUE4 


EQU 


#-2 




79BC 

f ~ o w 




£. -J 


9A 




OIL/ 


















3,Y 






7854 


B7 


FF20 


4 1 




STA 


*FF20 


5 


798E 


20 


EF 


97 




BRA 


LINK 






7957 


30 


01 


42 




LEAX 




5 


7990 


C6 


50 


98 




LDB 












LIKKE 


ttOO 






7659 


OE 


DO 


43 




JMP 


<o 


3 


7991 






99 


TEHPO 


EQU 


*-l 






7B5E 






44 


TBLE 


FDB 


4S64C 




7992 


3D 




100 


MUL 
























*7EC2 P 


*77A3 f *70EE ( 




*649C f *5E f F6 f *59A2 f «549A 


i 


7993 


E3 


23 


lOl 




ADDD 


3 f Y 






*4FDA f 


*4B5F f *47Z4 












7995 


ED 




102 




STD 


3 f Y 






7B5B 


86 


4C 












7997 


96 


00 


103 




LDA 


#0 






7B3D 


7E 


C2 












7998 






104 


STD 


EQU 


*-l 






783F 


77 


A3 












7999 


81 


3F 


105 


SMLEN 


CNPA 








7G61 


70 


EE 












799B 


26 


04 


106 




BNE 


NO TE I 






7863 


6A 


97 












79 9 D 


4F 




107 




CLRA 








7865 


64 


9C 












799£ 


5F 




103 




CLRB 








7967 


5E 


F6 












799F 


2<J 


27 


109 




BRA 


REST 






7869 


59 


A2 




i 








79 A 1 


84 


IF 


HO 


NOTE1 


ANDA 


tt*lF 






786B 


54 


9A 












79A3 


44 




111 




LSRA 








786JJ 


4F 


DA 












79A4 


24 


01 


112 




BCC 


INC NT 






7B6F 


4fi 


5F 






■ f v 






79A6 


40 




113 




NEGA 








^97 1 


47 


24 












79A7 


A5 


22 


114 


INCNT 


ADDA 


2pY 




7873 






45 


TBLE 1 


FDB 


RPTBL1 




79A9 


A7 


22 


115 




STA 


2 f Y 




7873 


78 


97 












79AB 


5F 




116 




CLRB 








7875 






46 




RHB 


3 




79AC 


5C 




117 


GET OCT 


INCB 








7979 






47 




FDB 


XCWFl p RPTBL1 


79AD 


81 


OC 


118 




CMP A 


IIS 






7978 


78 


Ol 












79AF 


25 


04 


119 




BLO 


OCT 






7H7A 


78 


97 












79B1 


SO 


OC 


120 




SUBA 


M12 






787C 






40 


TBLE 2 


FDB 


RPTBL2 




79B3 


20 


F7 


121 




BRA 


8ET0CT 






797C 


78 


CI 












79B5 


30 


SDFEA2 


122 


OCT 


LEAX 


TBLE, PCR 






797E 






49 




RHB 


3 




79B9 


34 


04 


123 




PSHS 


B 






7881 






50 




FDB 


XCKP2,RPTBL2 


79BB 


48 




124 




LSLA 








7881 


73 


13 












79BC 


EC 


96 


125 




LDD 


A P X 






7883 




CI 












79BE 


6A 


E4 


126 


GETNTE 


DEC 






7885 






51 


TBLE3 


FDB 


RPTBL3 




79C0 


27 


04 


127 




BES 


QOTTT 




7885 


78 


EB 












79C2 


44 




128 




LSRA 






! 7887 






52 




RMB 


3 




79C3 


56 




129 




RORB 






•'BE? A 






53 




FDB 


XCMF3,RPTBL3 


79C4 


20 


F8 


130 




BRA 


GETNTE 




7S8A 


79 


25 












79C6 


32 


61 


131 


GOT I T 


LEAS 


1*S 




788C 


78 


EE 












79C8 


AE 


23 


132 


REST 


LDK 


5 p Y 




788E 






34 


TBLE 4 


FDB 


RPTBL4 




79CA 


ED 


OB 


133 




STD 


+*B, X 




788E 


79 


15 












7 9CC 


EC 


23 


134 




LDD 


3 a Y 






7890 






55 




RMB 


3 




79 CE 


E3 


E4 


1 35 




ADDD 


,B 






7893 






56 




FDB 


XCKP4,RPTBL4 


79 DO 


ED 


64 


136 




STD 


P X 






7893 


78 


37 












79D£ 


35 


90 


137 




PULS 


X p PC 






7895 


79 


15 












^9D4 


AE 


A4 


139 


GTBYTE 


LDX 


iV 






7897 






57 


RPTBL1 


RHB 


42 




79D6 


EE 


84 


139 


IHOTEND 


LDU 


iX 






79C1 






59 


RFTBL2 


RMB 


42 




79D© 


11 A3 


02 


140 




CNPU 


2 f K 






7SEB 






59 


FFTBL3 


RMB 


42 




79DB 


25 


1? 


141 




BLO 


HTRPTE 






7915 






60 


RPTBL4 


RMB 


42 




79DD 


A6 


06 


142 




LDA 


6 f X 






793F 


31 


SDFF30 


61 


NEW1 


LEAY 


TBLE 1 | PCR 




79DF 


27 


OB 


143 




BE8 


CONT 






7943 


20 


10 


62 




BRA 


NEXT 




79E1 


4 A 




144 




DEC A 








7945 


31 


8DFF33 


63 


NEW2 


LEAY 


TBLE2, PCR 




79E2 


26 


OA 


145 




BNE 


CONT 






7949 


20 


OA 


64 




BRA 


NEXT 




79E4 


3D 


19 


146 




LEAX 


-7 P X 






794B 


31 


8DFF36 


65 


NEW3 


LEAY 


TBLE 3, PCR 




79E6 


AF 


A4 


14^ 




STX 








794F 


20 


04 


66 




BRA 


NEXT 




79E8 


AC 


27 


148 




CttPX 








7951 


31 


8DFF39 


67 


NEU4 


LEAY 


TBLE 4 r PCR 




79EA 


24 


E A 


149 




BHS 


NOTEND 




7955 


86 


7D 


69 


NEXT 


LDA 


**7D 




79EC 


35 


FO 


150 




PULS 


X,U, Y p PC 






7937 


B7 


FF02 


69 




STA 


*FF02 




79EE 


A7 


06 


151 


CONT 


STA 


6, X 






795A 


B6 


FFOO 


7Q 




LDA 


*FFO0 




^9FO 


EE 


04 


152 




LDU 


4,X 






795 D 


84 


50 


71 




ANDA 


1»*50 




79F2 


EF 


84 


153 




STU 


fX 




795F 


26 


02 


72 




Mi 


NEXTOK 






20 


EO 


154 




BRA 


NOTEND 




7961 


35 


90 


73 




PULS 


X P PC 




79F6 


A6 


CO 


155 


NTRPTE 


LDA 


,u+ 




7963 


34 


10 


74 


NEXTOK 


P5HS 


X 




"»9F9 


27 


03 


156 




BEO 


REPEAT 




7965 


8D 


6D 


75 


NFXTVL 


BSR 


GTBYTE 




" ?n FA 


EF 


Si 


157 




STU 


pX 




7967 


44 




76 




LSRA 






^9FC 


39 




15© 




RTS 






7968 


24 


OB 


77 




BCC 


NOTE 




^9FD 


30 


07 


I V J 


REPEAT 


LEAX 


7, X 




796A 


8E 


68 


78 




BSR 


GTBYTE 




^9FF 


AF 


A4 


160 




&TX 


P Y 




796C 


A7 


22 


79 




STA 






^AOi 


37 


02 


161 




PULU 


A 






796E 


8D 


64 


eo 




BSR 


GTBYTE 




^A03 


A7 


06 


162 




STA 


6 p X 






7970 


A7 


8C1E 


91 




STA 


TIE p PC 




-?A05 


IF 


30 


1 63 




TFR 


Uf D 






20 


FO 


32 




BRA 


NEXTWL 




^AO^ 7 


A3 


CJ 


5*<1 




SUBD 


P U+ + 






79^5 


44 




S3 


NOTE 


LSRA 






7A09 


ED 


G4 


165 




STD 
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Listing 5 continued 



/ ni/£ 




J 66 




STD 


4 P X 


.- H-U 1/ 


IF 30 


1 67 




TFR 


II, D 




HJ LI 


1 66 




SUBD 


p U+ + 


"7 A 1 1 




169 




STU 


-7 f K 


7 A t T 




170 




STD 


2 L K 


7A15 


20 BF 


171 




SPA 

" r M 


fro f tnu 


7A17 


IF B9 


J 72 


START 


TFR 




7A1¥ 


A7 BD009F 


i 




STA 


npQTn pro 


?A1D 


IF SO 


174 




TFR 


PC , D 


7A1F 


B3 7A1F 


i 7"v 




bUBD 


ItCOMF 


7A22 


3D 


176 




TSTB 






27 0 1 


177 




BEG 


OK 




39 


1 "'B 




RTS 






SB 7© 


179 


OK 


ADDA 






1 h SB 


180 




TFR 


A j DP 


■ M J_ H 




19 1 




LDB 


<*7B 


X #"l J_ 1_ 


tin -j-t 


1 32 




STD 


<*73 


7A2E 


97 7B 


183 




STA 


/ *7jQ 

i ~ ^ O 


7A30 


*7 7A 


184 




STA 


< 47A 


7A32 


D6 B4 


1 R5 






< *84 




nn -jr* 
JJJJ 


4 66 




STD 




M Jo 


T/ 81 


1 97 




STA 


<*S1 






1 BO 




STA 


<f83 


"7 Alii 


D6 SD 


1S9 




LDB 


<*8D 


■ M ■_> Vi 


jj u tars 


1 "^O 




STD 


<*8S 


/nJb 


t? BJA 


I9i 




STA 


<*8A 


r rt*H y 


97 SC 


1 92 




STA 


<*ec 


7A42 


9^ 93 


191 




^TA 


\ »T > 


^A44 


4C 


194 




jl pp i* n 




7A45 


D6 96 


193 


f 


LDB 




7A47 


DD 9E 


196 




STD 


■ vac 


7A49 


^7 95 


1 




STA 


<*95 


7A4 B 


oD U J 


i aa 

1 ya 




ADDA 


H>3 


7A4 D 


97 49 






STA 


<*49 


?A4F 


tsts y i 


*3 

y (50 




ADDA 


#1 




T? 4C, 


20 1 




STA 


<*4C 




trjj Ul 


202 




ADDA 


ill 


7A55 


97 4F 


203 




STA 




^A5^ 


SI 01 


204 




ADDA 


ttl 


^A5« 


^7 52 


205 




STA 


<*52 


7A5B 


DP 73 


206 




LDU 


<«73 


7A5D 


31 BDO03F 


207 




LEAY 


TUNES p PGR 


^A6i 


SO 7F 


208 




SUBA 


fi*7F 


7A*3 


34 02 


209 




FSHS 


A 



^A65 


B6 


0076 


210 




LDA 


/ ^ a B 


^AfiS 


C6 


OA 


21 1 




i nn 


W 1 U 


7A6A 


3D 




212 




Ml II 




7A<4B 


31 


AB 


213 




l_ l M T 


n v 
D, T 


7A6D 


C6 


04 


214 




i n r 

k_ U f 




7A6F 


AE 


Al 


215 


LUUr 


LUX 


f Y + + 


7A71 


AF 


C4 


21 A 




STX 


f u 


7 A 73 


AF 


44 


■fir 




STX 


4 P U 


~* A^S 


Aft 


C4 






LDA 




7A77 


AB 


E4 


i 1 T 




ADDA 




7A" 7 9 


A7 


44 


jT £. U 




STA 


4.U 


7A7B 


A7 


C 1 






STA 


. U+ + 


"> A7D 


AE 


A4 






i "n v 


1 T 


7A7F 


AF 


C4 


223 




~r « T. 


■ i 


7A81 


Ad 




224 




i n a 


i i 

*u 


7AS3 


AB 


E4 


225 




anna 

H LP JJ H 


I-- 
*S 


7A85 


A7 


C4 


226 




STA 


y u 


7AS7 


B6 


0 0 7 


227 




I n a 

J— Ufl 




7A8A 


A7 




779 




■Q c a 


4 P U 


7A9C 


33 


CB2S 


229 




LtHU 


4tJ p U 


J ASF 


5A 




230 




LfC L_ 0 




7A90 


Z6 


DD 


231 




PnE 


i nnD 


^A92 


32 


61 


232 






1 p S 


7A94 


1 A 


SO 


233 








7A96 


M 


FFOl 


234 




LDA 


rL'l 


7A99 


84 


F7 


235 




AUTlA 




7A9B 


B7 


FF01 


236 




3 1 H 


« f ET f~\ " 

Irru 1 


7A9E 


U 


FF03 


237 




1 TIA 


^- r~ c" n -f 


7AA1 


34 


F7 


23S 




Aun A 


U A c — P 


7AA3 


B7 


FF03 


239 




CT A 




7AA6 


36 


FF23 


240 




LDA 


ACC "5 "I; 


7AA9 


BA 


OB 


241 




OR A 




7AAB 


B7 


FF23 


242 




CTA 

9 ■ n 




7AAE 


8E 


oooo 


243 




i nv 




7AB1 


9F 


Ol 


244 




STX 


% V JL 


7AB3 


9F 


13 


245 




QTV 


'f 13 


7AB5 


9F 


25 


246 




3 1 A 




7AB7 


9F 


37 


247 




CTY 

O 1 J L 


/ M -F -Jl 


7AB9 


9D 


00 


248 




TCP 

_i 


V 'J 1 


7ABB 


66 


00 


£ ■ / 


DCTT1D 
Kb T IJK 


LDA 


#0 


7ABC 






250 


DPST0 


E9U 


#-1 


7ABD 


IF 


SB 


251 




TFR 


A fl DR 


7ABF 


39 




252 




RTS 




7 AGO 






7f>3 


TUNES 


RKB 


320 


7COO 






254 


Z22 


END 


START 



Listing 6 



0 CLEftP700,l,H"FFlL«4lFnPr-|>H7eD0 T nt-H799i : : Fn R j- t TO T 4 ] 9 : fiFfln A* : 
M^H H +A*>:C-r: + A:P0I^EJ J ft:HE?<TT:PFf.nfl*:7Fr<->VAL r^H-*A«iTHFNPfiINT-FPFnF IH J THF-I ■ 
PWDEL5FL = L+1 : WFX T T 

1 F0Fr-PiH79^F T0t'H7flBF 5TEP20 I C*02 FHRJ — T TOT # I ?i PFAT>A*: ft- VAL 1 »LH* + A*3 : C «C * A: PHlVF. 
J, A£HF^T J:P£flDfl*: IFfTC >VAL f "liM* • A* » THENPPlMT-EPPnp In LIHF"I : FhlflFL SFL - I + t : HFXTI t P 
PINT "ALL RATA C0RPECT - TNSEPTfHG WAVES PL Frt-=:F wriTT- 

2 FnRI=0T0Z?5:A-lJ*lKHSlHI3J^5'#!n3B]:FnPT=t e H , '(:{ifl TflH-H^FOfl ^TEP?^ ; pn^F j * T , 
A : NIE XT J , I : PR 1 N r " NOU YOU CAN 5A^E THF PF0&PAW Tfl njS^ TAPE AS YOU WI^H . ■ ■ PP J HT 
-START ADDRESS = i^^OO" i PRIHT "CWD AtJDPESS - feH^FFF" I PPTNT "EXEC ADHPFS^ - feH7fl !7 

I PPTNT-N&. CALL TT 1 JUKEBOX 51 " : EHD 

A DATA , 00 , 0O, 2A, O^, 1^ p 01 , $7 p CC T 00 T 00, <T3 f OO t OH, T>D S ^,4A, RC, OA, niFrt 
^ BATA 0d p 2A t OT: # 01 , 2H , CC, 00 , 00, OO, 00, DD, IB, 9? t 4D, 8C , 0n # on, 26, 046** 
6 DATA ^3,1^,01, IF, CC, 00,00, C3,00, 00, M f 20,^^,50, eC,nn, on, A3, |^,oq BA 
~* WATfl 01 » 13, CC, 00, 00, CT, Of>, 00, DD, 3F, 53, B6, ^C, Of>, BB, ^DjOOjBB, "^E , A">4c 
B DATA 00, BB, ^F p DO , H^, FF , 20 s 30,Ol t «,O0 p fl6 P 4C P m l , "" a A-i, ^0, EE , *A S dPfl^ 
V DATA ^, £4 , =>C p 3E , Ffi p A2 p 34 p =A , 4F „ DA , 4B S *F , fl"^ p 24 p 79, f>Q, f>A p 0q p UB2 1 
iO DATA ^S 1 01|-'a i O7 p 78 i Clp00 p 00p00 i TS p 1 3 , C 1 p p EE p O0 p 40 p AO p p 25 a 048-1 

II DATA ^e i EBp7*pl'5 T 00p00p0O,7a,3^p^,15pOO p 00p00,On,oO,00p00p0OpOO,032E 
12 DATA 31 i Bn p FF,30 h 20 p IO p ^j p £*D p FF f p ?0 p OA p "5 I r PI? , FF , !S6 p ZO p n-tq p 3 I P 3D t O-n r 

1 3 DATA FF , 3" p , 7D, B7, FF, B6, FF, On, 84 , 50 p 26, 02, ^ T ^,T4, IO, 9D, AD T OflA^ 

14 DATA 44 p 24, OB, 3D, AB:, A7, 22 r SD, 64 , A^ T 3C f 1 1 , 2Q, F0 a 44, 24 3 2 1 , A" 7 , 0C , t D, 0">5C 

15 DATA 4F p 3F, ED, 23, SD, 53, Bt , FF , 26, OB, 4A. E6, SC , OB, 3D, E3, 23, ED, 2^ ?ft B 0R96 

16 DATA EFpC6 1 50,3D,F3 1 23,EDp23 i a6 i an p ei,3F ? 26 i n4 p 4Fp5F p 20 1 ?^ i e4p lF p 07fiG 

17 BATA 44p24,01 1 40pAfi,22.A7 p 22 p SF p 5C l aipOCp25p04 p eO p OCp20pF^ i 3D i eD i ndlO 
IB BATA FE,A2 p 34pO4p4S p ECpS6p6A fc F4p27 p 04p44,56p20pFe,32p6l > AEp23peB,n^io 
1? DATA 0B,Eep23 l E3,E4,EB,a4,33,?0,AE T A4 i EEp84,ll,A3,02,25,l^,A6,06,097B 
20 DATA ^ a 0Dp4Ap26,0A,30,l^,AF,A4,AC,2T,S4,EA,3S,FO,A^ T 06,EE,O4,EF,r>^BE 

2 1 DATA ^ J ?0 ( FO,A6,CO,2^ S 03,EF,B4 P 39,30,07,AF,A4,3^ S 02,A^ P 06,1F,30,O^F 

22 DATA A3 P C1,ED,B4,ED,04, 1 F a 30, A3 , C 1 , EF , t p, ED , 02 ( 20 . BF , 1 F , BB", A"?, RO, 0A5A 

23 BATA 00 p ?F T i F , 30, B3 , "'A, IF , 5D, 27, 01 , 3*, BB, 7R p IP p fiB, D6 , 7B P DD, 73 f ff? p 07CD 

24 BATA ?a,97,7fl,n6 a R4 s BD p ^C 7 °^,fll,^,^ 

25 DATA ",4C 1 Ddp96pDD,eEp97pP5paB,03p97p4P,SBp01,^7p4€ i aB p 01p9^p4Fp0O31 

26 DATA flB r 01p^7 p 52pBEp73,31p8Bp00piFpao.7F,34,O2,B6 i 00p7*s p C4pOA i 3B,0^1 

27 DATA 31 , AB . C6, 04, AE p Al , AF p C4, AF p 44, A6, C4, AB, E4, A7 t 44, A7 p C I , At, A4, OBFP 

29 DATA AF p C4 , A6, C4 T AB p E4, A7 F C4, B6, OO, 77, A7, 44, 33, CB, 26, 3A, 26, DP, 32, OAAl 
2? DATA 61 p l* T 50,B6,FF,01 p S4,F7,H7,FF,01,B6,FF T 03,S4,F^,B7 T FF T 03,B6,OB5-i 

30 DATA FF p 23, SA, OBJ, B7, FF, 23. BE, 00, OO, ¥F, 01 r PF, 1 3, *F, 25, =?F , 3^, ?D, OO, 

31 BATA €6 , OD T 1 F, SB, 3P, 00, 00, OO, OO, 00, 00, OO, OO, OO, 00, OO, OO, 00, 00, 00, Ol 6P 
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Listing 7 



G PC I F AP I 3 CL F AP-l on , fcH Z5FF 3 C L OrtDN m W AVF M I K H ; T | *i ; FF r M T p pn^ f T T An rHF TAPF Tn | nftfl TH 
E lUKEBO* AMD PPF^ A rEY" 3 HOTOFON; ftUB TOON; GOSUErt : AUDIOfiFF: CI nADH* TIIKFPH v - fMH 
A*r211 ;PHODFO:n 5;FFINTB224, "PLEASE UAIT - ^FTTlHCi UP THF 
FORMS. ■ 



THTTIAl ' FA^F" WAVF 



;F0FT=i*T023;ppiHTCHP»cei i-irsiw it} 



I JS-PEEK 1 46?] *7"56+FEEK (439 h : PCL5 ; SCREEN* 1 J FOPW^nTni53 PFADT p P; r>n<?UB2 : NFXT ; nnTOn 
Z P0KELH76Z8 , fcW30 + U ■ I F T =0 THENA* r U Y - - ■ *STP* (PI: P0FEI:H24O I ,'p; F^FC l:H26 ^ £ L *F 
T FT - | THEN A* I Vh = * SAWTOOTH * : POKE feH Z62B , 1 : E ^Frt=H?63 ? EL SET FT -2 I HFHAt I U I — * TR T AMPUL A 
P " : POKE t HZ62B , O : E *FC *. HZ6 7? 

3 I F T 3 THENPE T UP NFl. ?E ft* i U I - - S T NF - * STP* ( P > j y-fcHTOnn * W#Z56 : FOR I - rl r n?S^ : pnrF t * v j 2* 
+ 12^. 5>+S IN < 3. J 1 I5°*P*r / I 73 Y : NEY. T : Pi- 1 UFN 

4 CL ^ ; PR T NT ■ THF rLJRPEHT BASE UAUF^ APE ; - - r PP I N T : F OP I - r*Jf\ 1 ^ : pp 1 m i r HP* < P I I + I : A* [ T 

] T i 3 next: print: return 

5 CLS;pprNT*THi- riJPPEWT BUILT WAVE5 APE :■ 
. - £ NEttT ; PRINT : RETURN 
* POKE I 43 p 1 1 E y.E C A8Q5-3 3 A* - I NK E T* : TFA*- " *THEN4ELSEPFTUPN 

7 PRINT 'POSITION THE TAPE" : M0T0RON: AuftTOON: INPUT *F II FHAME " ► A*: IFLFN ( A* I ^fiTH 

EN^El sendtoroff : aepbiogff: return 

S PRINT* UOUL n YOU like to -b*- <y/nj * *p 

■» GOSUBd: TFA*- p Y*0RA*--N-THENFFTNTA*lPETUPNEL5E<* 

lO INPUT' WHICH " pA; IFA r 1 ORA^MX THFHlOEL5E»y * 1 A- I ] #Z5i: RETURN 

II PPINT-WHICH CHANNEL <l-fl> ? - ? 

12 60SUB*:iPM< " l -nPAT-->-4 p THEHi2ELSI=pPlNTA+:U-LH -ROOtVALHA*,#25fi:PFTUPN 

13 CLSlPRtMTffifl, -HEHU- EPPINtFfrt^, -o. ALTEP A ' BASE p WAVE . - - PRINT" L BUILD A HEU 
WAVE. - :PPINT- 2, VIEW A WAVE. ■ PRINT- T. yiEU THE 4 WAVES IN (J^F , ■ : PPTMT ■ 
USE A WAVE ON A CHANNEL , -:PPIhT- "5. PLAY A TUNE . " Z PRINT* 6. SAVE THF PUILT WA 

VES. - 

14 PRINT* 7. ^AUF THE BASE WAVES, PPINT * B. $AVE THF DUKEBD* WITH IT'S N 
EW UAVF FOPHSr p : PRINT- °. LOAD SOME WAvF^i . " ; FRTNT : PP. THT"WHAT NE VT * - ; 

15 Gn^UBA: IFA*< "0"f»A»>-«»-THE:Ni*5ELSFtlNUAL <A*l + IGfJSKP L 6, 2 1 < ?i, ^,33,30^^4^44, A 
3* 0OTO13 

1A &0SUP4; INPUT -ALTER UH C r H (1-1AJ " : A : |F flf 10PA > liTHENl£ELSEW=A- | - PPINT H PLEASF 8 
ELECT THE NEU TYPF i--;PPINT-0. SOUAPE * r * 1 . S*Xy T tWTH-/2. TPI ANGULAR - . STNF" 
"WHICH IO-31 ' "i 1 
1 7 QOSU B£ 3 I FA*- * 0 - ORA* > - 3 - THE N 1 ^Fl SEPR T NT A* ; T =VAL 1 A» H IFT- 1 DPT = ZTHEN20EL ? F C L5 
IS IFT THEHINPUT "HARMONIC H-16Y ■ p P 1 IFP^ | ORP> 1 6THEN I 9EL5E20 
IP INPUT-PULSE WIDTH 11-255J b J P; JFP-' 10PP ^255THeNl^ 

20 GQSUB2:B*=- ALTER ANY MOPE" BASE 1 WAVES -;DOSUB&: IFA*=-y-THENfAELSFPETUPN 
31 A=0:CLS:PPlHt-MOU SELECT THE PEL ATTUE ANQUHTS OF THE BA^iF WAVES TO BE USFD 
-:FORI=OTOl*J;PRINT-WAyF-r-H;A*rih:PPtMr- AMOUNT < 0 --t ; IFAMTHENPPTNTZS^A" Y * t E 
L3l-PFIHT255 , Y ~; 

Z2 INPUTS! IFB<OORA+B>2-l^THEN22ELSEIFA=OANDB>255THEN2?Fl.gEPOKEft:H2^+l F' A"*A* B ' HE 
y.jz GOSUB? 

7T INPUT"WHICH OF THESE BO YOU WISH TO REPLACE <l-8] - ; Vt IFW< lOPW>STHf NZ3ELSEP 
OKEbH2dFB a lcHZ7*U:PRlNT-PLEASE NAME THE NEW WAVE IN LE 55 THAN 13 LETTERS :-':U-y*l 
SsMlUl--" 

24 FOPI=lTOlZ:GOSUB4:PRlNTA* 5 : IFA#< >Chp* r i 3) THEHA* 1 U I =A* C W> ♦ A*; NEXT 

25 CL5;PPIKT"THE NAME OF THE HFU WAVE IS h :PPlNT- ' ■ A* r U Y ' 1 - ; B*- ^ TYPE IN A NEW 
ONE ■ : G0SUB3 1 I FA*- "VT HFHA* CW) * ■ * : GOT0Z4ELSEE X.EC LH Z : B*- *BUIL D ANY HOPE WAVE S H - 

G0fiLIR3 ; IFA*- ■ V - THf-NZl EL SERE TURN 

Z6 CLS3 PR INT -SELECT WHAT YOU WISH TO VIEW 3- ■ : PPlNTIf^S, " 1 . A 1 QA^E- r yAVE.-rPPIN 
T M ^. A BUILT WAVE, -FORI- I TO^l: PRINT" H 1 +2 i ChR* <B3 - . THE WAVE FOP CHANNEL H 1 ; ChP 
* ( 8 ) * . M r NE XT r PR I NT B3 20 T ■ UH I CH ? "i 

27 En 5U B6 3 I FAf C - , - DPA* ^ A ' T HE NZ 7EL SEPR [ N T AS ; A- V AL i A* Y '. I F A= 1 THENK - : GOSUB4 | n 
5f=lAELSEIFA=ZTHENX-LH?goo: D0SUB5: MK=8ELSE2P 

29 GnsUFlOrSCPEewi -LTNE- I Q r PEEK < X ] #3 / 4 J r PPE5ET: FORI- I lOZW: L INE- ( 1 p PEEK I v+I » WZfA 
I P PSET:GOT030 

2P W=fcH^C0O425«i*1A-33 tSCREENl !L INE- ro r PEEK 1 W I *3 I , PRESET I FOP T = I T0255 : L T NE - ( 1 , RE E F 
(I+W>#3) ^PSET 

^0 NEtfT J GOSUB6" IFA*=- "THENPCLS 

31 B*=-VIEW ANY MOPE WAUF^ " ; OOSUBS: IF A*= - Y'THEN2iELyFFETUPW 

%Z SCREEN 1 [ FORI -0TO3: L I NE~ rO , PEEK i fcH7C00+ T#25* I +3/ 4+ I*48> , PRESET : FOP T= ■ 1 TnZ"55 ; L TN 
E - ( J , PEEK C fcH 7C OO* I *2tift +■ J J # 3 / 4 + I *49 Y , P5E T : HE>: T J , f ; GOSU B6 T PCL S 3 RETURN 

33 CLS: PRINT- WHICH DO YOU WISH 1" 0 USE 3 - - i PRINT8P9 H - L . A BUILT WAVE": PRINT* ?. 
A FA^F WAVffTPPTNT - "5. A WAVF ALREADY [N =JSE - ; PP 1 NT ; FPIMT "PLEASE ?ElFv i !l - - 1 1 

A, BASE WAiVE*:pftINT" 3. A WAVE ALREADY IN USE 1 : PplNT: PfllMT'PLEASE SELECT > 
■ 

34 GOSUBA I IFA*- " i "TH£NX-'liH2dP0 ; 00SUB5: HX = RELSE IFA*- rt 2" m6NK=«dH309« ! GOSUB43 1££ 
LSEPRlNT;RRINT-FROM -J ?GOT03^El£F \A 

33 GOSUBIO: PRINT -USE IT ON "JIGOSUBll 

3d INPUT ta VOLUME £1-63 J -;H<3 IFMsr L HRMX -63THEN3£ELS£FOflI = DT02^5: POKEW+ I . T.2+ i PFEK i 
K+ T ) - 1 27 . 5 Y #MK 1 533 : NEXT : GOTO 3 B 

GOSUB 1 1 : X-=w; PR I NT -USE tt ON * : : GOSUB I 1 ; F OP I =OT 0255 I POiK E W4 t r PEE K < X, + 1 ] ! ME H 1 
3G BS=-USE ANY MORE WAVES *: GOSUBS ; IF A*^ "Y 'THEN33EL ^EFETURW 

3" CLS: INPUT -tIJNE NUMBER (0-315 ■ I AI IFA 00RA>31THEN3°ELSE INPUT "REPEATS Cl-255 p 0 = 
CDnT . Y - ; BT IFH- OORB >Z'53THEN3 C1 EL5EP0'KE I 19 , A ; P0KE1 J ?, &: FPINT9224 p "PPFS5 SHIFT OPC 
LEAP AND '8' OR ' TO STOP THE T UNC - ; ENE CIVH >A J 7 
40 B*- 'HEAR ANOTHER TUNE" ; GOSUBS J IFA*= - Y - THEN3PELSEPE1 L.JPN 

4| COSUB7 I PRINT "PRESS A KEY TO SAVE ' H A*-' H 1 B* = A*; G0SUB6 : CLy : PRIhT^24i -S AVI NG ' 
" B* " h " ' RETURN 

42 GOSUB41 : CSAUl^MB*, fcHZOOO, WiZFFF t 41 l Q 4 [ RETURN 

43 GQ5UB41 r C5AVEMB*, tcHXOOC t fcH3Ff- F , A I 3 L Ph. II IPN 
*4 SOSUBfll rCSAVENS*. J5, LH7FFF , fcH7A ; RETURN 

45 G0SUB7:FRIWT-PRESS A KEV TO LOAD- ' - A*"' - : B*- A*3 GDSufifi ; CLS3 PPI NT826A "LOADING 
" -B*-' N 3 CLOADHBs : RETURN 

4A PAT A3 , 1, 3,2,3+5, 3, 4 .3. 5, 3, A, 1,7, 3, 8, 3 ,0,3, 10,3, LI, 3 p 17,3.13,0,128,1,0,2,0 



Listing 8 



260O 






0 




OftH 


*2400 


?600 




40 




SSUAffE 


LDA 


11*40 


2401 






2 


PLSUDT 


EQLF 




260Z 


B - * 




3 




"ST A 


STOl 


?603 


4d 




4 




NEGA 




2rtOA 


B7 


7 61 3 


S 




STfi 


ST02 




K 


2428 


4 




LDX 


WVPS 


760C 


IF 


10 






TFP 


S , D 




CI 


00 


8 




GMPB 


HO 


Z60F 








^TQl 


E9U 


*-l 


2610 


2Fi 


OB 


10 




BLC1 


5QRMX 




ci 


00 


11 




CHRP 


NO 


261 3 






12 


ST02 


E«U 


#- 1 


7rt 14 


23 


03 


13 




BLd 


S8RHF 



2616 






11 




CLRE 




2417 


70 


06 


15 




BRA 


5GSRV 


2619 


C6 


RO 


16 


5BRHF 


LDB 


«eo 


241TJ 


20 


02 


17 




1BP.A 


58RV 


261 D 


C4 


FF 


18 


S3RMK 


LDP 


*r*FF 


261F 


E7 


90 


19 


S0PU 


?TB 


*x+ 


2421 


IF 


10 


20 




TFR 


K s D 


2423 


5D 




21 




TSTB 






24 


EB 


22 




■ME 


SSP1 


2626 


3P 




33 




PTq 




2427 


BE 


3000 


24 


TR1SWT 


LDtf 


lt*3000 


74 7 R 






23 


WVPS 


Fill! 


*-2 


Z62A 


H6 


oo 


24 




LTJA 


1*0 


262B 






2~> 


TSF 


i:OU 


*-l 


242C 


34 


02 


7fl 




PSHS 


A 


242E 


IF 


10 


2^ 




TFR 


Si, D 
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Listing 8 continued 



2d "30 


dD F4 


30 




TST 


,5 


PA - ! - ? 


26 05 


11 




BME 


SIITlfU 


JC q _>h 


5D 


32 




T5TB 




- *■ 1 




33 




BFL 


TRI1 


!-i i, — r ~ 7 
Q ..' 


53 


3^ 




C0HB 




' « Id 


■a 

5H 


15 


TRI 1 


LQLB 




2d 3° 


t BU 


3d 




STB 


,y.+ 


TO 


IF 10 


3^ 




TFP 




CI 1 U 


5 LI 


3B 




TSTB 




263F 


ifa r □ 


3? 




PNE: 


uu 


£ Ol r _ p 




40 




PULS 


A , PC. 


"3 d 'J 


a r— — r ji. ji. j™-. 


1 I 


START 


LDv 


#43000 




4r 


1 2 




CLRfl 




if 6 *1 6 




43 




CLfiB 




- 


en j" o 
r JJ ^cScSH 


'I 'I 




BTD 


MAHVL 




^A 


43 




DEC A 




"5/ i r;. 

; n s ' f- 


5A 


■^d 




DCCB 




2*.4r 


l LI jf & . 1 






STD 


MtNVL 


26 4F 






Ll 


! Ill i 


tfVAL 5 


7^*52 


4F 


i| CP 




CLPA 




!2653 




■ i~i 




CLRH 




2654 


"Id flA 
JH Ud 


5 I 


L2 


F^HS 


I) 


265d 




^? 




LDA 


.u+ 


7/6^0 


to y 4 


53 




L OR 




_2 65A 


3D 






KUL 




I?6T5P 


C 1 It 1 






APOD 




J c3 1 s i 


In noil i d"v f-i 

JLP HI ~ U 1 11 l.j 






LEAK 


256, X 


/Da L 


BC 4DDD 


37 




CMPK 


fl»400O 


fDDl 


25 EE 


SB 




mjo 


L2 


2ddd 


ItJtJj □□□□ 






CMPD 


HO 


j fj DO 




dU 


MAXUL 


EQU 


■11-2 






6 1 


| 


BLS 


MXOK 


2ddC 


rB Zaaa 


d2 




STD 


WAXVL 




i flQT rrrr 

p-p-p-p- 


63 


HXOPt 


CNPD 


tP»FFFF 


fa j | 




64 




EQ"U 


*-2 


2d73 


fl 03 


d5 




PHS 


L3 




P"t> 2671 


66 




STD 


HI MUL 


2&~'6 




67 


L3 


LEAX 


-*FFF f X 


£ D . Li 


3100 


6B 




CMPX 


«*3IOO 


r^ o . |- 




d?" 




BLO 


Ll 


Z6E 1 


rL ZaaS 


70 




LDD 


IflAXVL 




H3 2671 


7"! 




5UBD 


MI HUL 


jt en 


&7 2dPA 


72 




SFA 


DUSRl 


ZdSrt 


F 7 2& A9 1 


73 




STB 


DVSR2 


£n HJJ 


t-C sooo 


71 




LDD 


MVBOOO 




cn 'Si 
rB zflDr 


73 




STD 


cirpvL 


£Qt J 




"^6 




STA 


VL1 


■T>j40 i 

it o^a 


F7 






STB 


VL2 




DD OO 


78 




LDA 








7 01 




E©U 


l-i 


4, P-"Q 


Co OO 


80 




LDB 


H 


2 £ ^"C 




81 


ULl 


EBU 


#-1 


. LI 


30 


B? 




HUL 




■TP jL(jp" 




S3- 




PSHS 


n 


■>jtAn 


B6 2d c? A 


@4 




LDA 


DVSR1 


-£ On J 


C i OO 


S5 




LDB 


to 


26A4 




oa 


VL2 


EBU 


#-1 


2 fi AS 


Til 


87 




MUL 




7 A A. A. 




es 




PSHS 


D 


76 A B 


3d DO 


wy 




LDA 




26A* 3 




^0 




EBU 


*-l 


26AA 


r a -JC o ■ Li 


° 1 




LDB 


UL 1 


7ri ATI- 


TJJQ 


ii ■ i 

~ j£ 




MUL 




26AE 


34 Ofi 


O 






D 


2oBD 


Bd 2dA B 


94 




LDA 


DU*?P2 


2dB3 


Frt 26 A4 






L J1TT 


VL2 


2dBd 


3D 


?d 




t^ul 




26B"* 


IF 


97 




TFP 


Ap ■ 




4F 


a e 




CLRA 




26BA 


E3 El 






ADDn 


9 S++ 


2d EC 


E3 Fi 


100 




ADDS 


i S+ + 




3D 


ioi 




TSTB 





List i rig 9 



C* PCLEAFU : CLEAR200, t 
A*; fl*VAL 1 -H C H- + A*|) ; C- 
NFKT I F PP I ' ft| | EflNF 



2dBF 


2A 01 


102 




PPL 


BIU2 


26€I 


4C 


103 




INCA 




26C2 


IF B° 


104 


DIW2 


TFR 


A f B 


2dC4 


flF 


I05 




CLPA 


2dC3 


E3 El 


lOd 




ADBB 


p B+ + 


2dC7 


LOB3 00FF 


107 




CMPD 


H*FF 


26CB 


23 11 


lOB 




BLS 


DIV3 


2dpD 


FC 2fiDF 


109 




LDD 


CURVL 


26D0 


43 


1 20 




COMA 




26D1 


33 


1 1 1 




COMB 






B4 26PC 


112 




AHDA 


ML1 


2dD5 


B7 2dPC: 


113 




STA 


VL1 


2dDQ 


F4 2oAfl 


114 




ANDB 


^2 


26DB 


F"7 26A4 


113 




STB 


VL2 


2dDE 


cc oooo 


116 


DIV3 


LDD 


HO 


26DF 




1 17 


CURVL 


EBU 


*-2 


24€1 


44 


118 




LSRA 




26E2 s 


3d 


119 




PORE 




26E3 


23 ii 


120 




BCS 


D I UDN 


26E3 


FD 26DF 


121 




STD 


CURVL 


2dEB 


1A 2d9C 


122 




OR A 


UL1 


26EB 


B7 269C 


121 




STA 


VL1 


S6EE 


FA 2dA4 


124 




ORB 


LFL? 


2dFt 


F7 2dA4 


12* 




STB 


^L2 


2dF4 


20 A3 


126 




BRA 


DIV1 


2dFd 


BE 3000 


127 


DJUDN 


LDK 


«*3000 


26F9 


10SE 2BOO 


128 




LDT 


H*2B00 


26FB 




129 


NEWyUE 


EQ-U 


*-2 


26FD 


CE 275d 


130 


L4 


LDU 


#VAL€ 


2700 


4F 


131 




CLRA 




2701 


3F 


132 




CLRD 




2 702 


34 06 


133 


L5 


PSHS 


D 




A6 CO 


134 




LDA 


»u+ 


270d 


Ed £4 


135 




LDB 




27Q8 


31 


13d 




MUL 




270¥ 


E3 Ei 


137 




ADDD 


P S** 


270B 


30 890100 


13B 




LEAX 


25d , ¥, 


270F 


80 4000 


139 




C«P5f 


tt*4000 


2712 


23 EE 


140 




BLO 


L3 


2714 


S3 2671 


141 




SUDD 


HI HUL 


2717 


B7 2724 


142 




STA 


H 


271A 


F7 272C 


143 




STB 


L 


271D 


Fd 2^90 


144 




LDB 


WLL 


2720 


3D 


145 




ML PL 




2721 


34 0d 


146 




F-S^S 


D 


2723 


Bd 00 


147 




LDA 


BO 


2724 




148 


H 


EBU 


#-1 


27» 


Fd 26 A4 


149 




LDB 


UL2 


2728 


3D 


150 




HUL 




2729 


34 06 


131 




PSHS 


D 


272B 


Bd 00 


152 




LDA 


HO 


272C 




153 


L 


EBU 


#-i 


272D 


F6 2d9C 


134 




LDB 


WLI 


2730 


3D 


153 




MUL 




7^31 


34 06 


156 




PSHS 


D 


2733 


B6 272C 


137 




LDA 


L 


273d 


F6 26A4 


138 




LDB 


VL2 


2739 


3D 


159 




MUL 




273A 


IF 69 


1 dO 




TFP 


Ap B 


273C 


4F 


161 




CLRA 




273D 


E3 El 


ld2 




ADDD 


pS+ + 


273F 


E3 El 


Id J 




ADDD 




2741 


5D 


164 




TSTB 




2742 


2A Ol 


165 




BFL 


Ok 


Z""14 


40 


16d 




INC A 




2743 


IF 89 


id"* 


OK 


TFR 


Ap B 


2^fl^ 


4F 


16B 




CLRA 




2^43 


E3 El 


169 




ADDD 


P S + + 


2 74 A 


t7 AO 


1TO 




STB 




274C 








LEAK 


-*FFF, X 


2750 


SC 31 OQ 


172 




CHPK 


#*3lO0 


2733 


23 A8 


173 




BLO 


L4 


2753 


39 


1-4 




RTE 








ITS 


UALS 


PMR 


Id 


27dd 




17d 


772 


END 


START f 



CALL IT * VAUEHI K 1 ■ ; Efffi 



nmp JFf v. Nc Mj:« W i; ire^JlfflLfW'+fltl THtHPJ? T NT m FRPOP IN L I NE * L ; ENP>EL SFL-L + | ; 
1 PPIHT-Nrw YOU CftN SAWE THF PRngprtM TO UrSK OF TAPE Afl YOU UI*H, ' rPPINT-^TAPT 
AB-DPESS - i^ZiOn-PRINT-EWB ADUPTFSS - Ut2W- : PRINT -EXEC ABDRF5-! "fcHSd^ 2 ■ 3 PR TNT V H p. 

? DrtTA efi 1 flq T F7 F 26 p 0F l 4o,B7 F 26 l 13 p Be,7d, ZR P IF, l* p C 1 1 0o T Z5 . OB , C 1 „ 0*^ dftCF 

3 DATA 25,63,^ ZO.OipCA.GD/ZO^ZpCipFP.E?^. 1F P 10 p 3B t ?A P E9, 3¥ p BE, O'A? 

4 DATA 30,00,66,0^,34.02, IF* lO, dD ■ E4 , 2i f , ZA ,Q1, 53 1 38, E~* ■ 80 p tF.O^^Cr 

5 DATA IO, 50, 2i , Fd^TS, 92, 9E, 30, DO,4F. 9F P FS 4 3d* dB p 4A. 5A H FD, 'I , CE, 093^ 

6 DATA Z7 1 56,4F F 3F.^ 1 ,O6,Ai,e0 i E4pB4,3D,E3 i E|,30,BP,01pOa a flC P 4O,O0,0?at 

7 DATA ZB.EEpl&pa^.OCOO^S^a.FD.Zd^B, 10, M t FF f FF, 24 p 03, FTJ, 24 , H^AS 

8 DATA 3O a 89,FOp0l,HC l 31 1 <Klp25 p rE 1 FC l Zd p H3 , 7^ , , B7 P 2fi a -?A a F"», 2d # «C2 
* DATA A 1 ? , CC i 90 ^ OO r FD , UF p B7 p 2d , 9C i F7 , 26 p A4 , Bfi , 00 T C 6 p 00 p 3D , 34 , w O RF<I 
10 DATA B*p.26,°A 4 Cfi F 00,3I|, 34 ,06, B*. 00, Fd , 2i, ?r „ 3D, 34 H Ofr, Bi p 5? 6l A¥, F6, OTC3 
M MM 3ipA4.3D a iF h B? i 4F.E3 1 Ei h E!lpEl,5D,2ApOlp4ir i lF,B9,4FpE3pp?l 1 10,0**5 

12 DATA S3,00 1 FF,23 T ll p FC.2d,IM= T 43 p 53 i B4.2d t 9C F p7 1 Z6,*C p F4 t 24 p A4 1 F^.0flFl 

13 DATA 2^,A4.CC,00 1 0O,44,56,2a s Il p FD l Z6,DF,IA + 2A F ?C,BT 1 2d,9CpFA,36 1 0B^ 
J ^ DATA A4 + F7 F 26.A4, 20 t A3. 9E. 30, OO, PO F RE. 29, OO^CE, Z7, 56. 4F, 5F + 34 F B6,06DF 
IS DATA Ad J CO f F-d,94 p 3D T E3 F Cl. 30,99,01 ,00,90.40,00, 23 p FF P @3,2i, ?J ,6' 0-^65 

DATA 27,24, F7.Z7, TCpFdi Z*. 3D, 34, Od. 96, 00, Fd 4 A4. 3D, 34, 0*,^, 07Q7 
17 DATA 00, Fd p 2*,^C . 3D, 34,0A F Bt, Z7. 2C t Fd, Z* F A4. 3D, IF. &9 F 4F. E3. El , E3 h BHD3 
19 DATA El , 5D, 2A,0L . 4C, 1F,B9,4F,E3, El , E7 F AO F 30 p 9P p F0 a oj F 8C . 31 p 00, 23 , D-BR3 
f DAT * A9 P 39,00,00, 00, 00, 00,00,00,00,00, 00,00,00,00,00,00, QQ, FF P FF > Q2DF 
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HfPete^ 

gekrabdS 
ADVENTURE 

TRAIL 




T L L begi n a hy m n of p rai se to th e hard work- 
ing Sandra Sharkey, who will soon be pro- 
ducing as many magazines as she has 
children (five so far. but only two 
magazines.,., yet). Adventure Probe has 
been going for some time now, a general 
forum of hints : tips, solutions and letters and 
gossip all about adventures. This has now 
been joined by another magazine called -' 
Soothsayer, which is TOTALLY maps and 
solutions. Nothing else, just maps and solu- 
tions. Now I know that some of you may 
disapprove of this sort of thing, but if that's 
the case, t hen why do you kee p writing to m e 
for help? Personally I'm all for it, and if you 
want to see a sample issue of either 
Soothsayer or AdvehtumPfobelher\ send a 
q u id to Sand ra at 78 Me rton Road , H ighf ie Id p 
Wigan s Lancashire WN3 6 AT and a 
magazine will be winging its way back to you 
before you can say Colossal Cave Provided 
that she's not playing pool or down the pub. 
Where were you at the last pool delegates' 
meeting, eh, Sandra? 

M rs Webb of L i verpool a p pea rs to be h av- 
i ng t rou bl e I ocat ing hi nts f □ r Fishy Business, 
so h ere we go, cou rtesey of Saia man der. By 
the way, Mrs Webb, I saw what was crossed 
out on your envelope, just why is a person 
interested in Fishy Business when the com- 
pany name that was crossed out is Shrimp 
Manufacturing? Fish salamanders and 
shrimps 1 oh well, this will put them in their 
place... 

1} Everything around here starts underwater, 
which is all ri g ht if you don 't m ind locking like 
a prune. 

2) Don't go too far from the island. 

3) Laser pistols are really cutting weapons 

4) Don't be afraid of the dark, 

5) Shellfish are great music lovers, but 
octopussys prefer cake. 

6) Those seahorses are too fat already. 

7) Scrolls should be read in the right light. 

8) The strangest things are said behind 
thrones. 

9) Frog-kings aren't that dumb. Their harems 
are well hidden. 

10) It's not easy being green, so be 
affectionate. 

The hake's progress? Ought to be a dab 
hand by now. Sorry, I said that on porpoise. 
Ahem. Back to the land of adventures 
again, and more hints asked for This time 
the game is Madness and Minotaur, the 



person is J, Edgar of Windsor (posh! I 
wonder i f he cou Id introd uce m e to Lad y D i ) , 
the company is Dragon Data, so here we 
go 

Ask the oracle 

1) The oracle tells you what you need to kill 
creatures: ASK ORACLE to find out what 
you need, get the weapons and kill 
creatures. 

2) You must TIE HYDRA with the ropes 
before you can kill it. 

3) You can OPEN CRYPT only if you are at 
peak strength and holding nothing. 

4) The d rapes i n th e room wi th the n arcsssu s 
plants have a 16% chance of opening — you 
get only one chance to OPEN DRAPES 
each game {PfG talking — this is the sort of 
stupid problem that should not exist in an 
adventure). 

5) The sprite will cause any object on the 
ground in his room to be randomly relocated. 
The vial will prevent this, as will placing ob- 
jects in the L music' room on the first floor. 

6) Whe n the 1 wal Isglow aneer ie col ou r 1 tu rn 
off the lamp and LOOK. 




7) You m u st P LAY FLUTEinthe ! m u sic' room 
a n d h ol d pa rc h me nt to see the ledge. The n 
u s e ra pe to C LI M B L E DG E to get a treasu re. 

8) Many hard to find places may only be 
reached by jumping ie JUMP PIT, JUMP 
HOLE, JUMP POOL, JUMP MIST, JUMP 
UP, JUMP DOWN, or JUMP 

9) Use OKKAN to learn the secret of the 
glowing rocks, 

10) You need the FOOD (1st f loorj and the 
MUSHROOM (3rd floor) to learn the first 
spell. 

11) Use VETAR to recover the lamp if it is 
blown out of your hands, then turn it on. 

12) The URN contains oil to fill the lamp. 

13) Once all the spells are learned, some 
pools of oil may be found at random. 

1 4) A KH I R OM wi I I ca use th e sea rab to g I ow. 
A glowing scarab will keepyou f rom getting 
hurt(m ust take one to the p ub with me on Fri- 
day nights). 

1 5) Dimly lit roo ms on the first f I oor may re- 
quire a lamp to see everything, 

16) LOOK POOL works in one room. 

I don't know about you , but I didn't like that 
game at all r as it relies far too much on 
random events. I'm all In favour of random 
things happening, as they do in real life so 
they must in adventures, but this one was 
taki n g t h i ngs a b it too far. What do yo u thi n k ? 



Letter time 

Pulls a letter from the pile, and finds the 
name N ick Welham staring at him. Nick lives 
at 27 Duke Drive, Clapham, Bedford. Bed- 
fordshire MK41 6DE, and can offer help on 
the following thousand or so adventures: 
Aquanaut 471 1 fee Kingdom, Tow&rs of 
Doom, Tf&kbo&r, Franklins Tomb, Caverns of 
Doom, Juxtaposition, El Di$blero t Dragon 
Mountain, Lost in Space, Gatixto Island and 
Return of the Ring. SAE as usual. 

Bartering time, folks, because Nick goes 
on tosay "If anyone hasany of the following 
adventures I would be willing to either swap 
or buy them: Black Sanctum, Shenanigans, 
Wings of War, Mansions of Doom, or any 
Scott Adams pd venture" So there you go, 
you can barter a way to your heart s content. 

Two of the Scott Adams series of games 
were the second and third adventures that 
I ever played , and these were Adventur&land 
and Piraw Adv&nturel Colossal Cave was t he 
f i rat, by t he way. An yway p if a nyon e can cast 
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their mi rids back S DU ( Before D ragon User ) 
to 1978 they may remember an issue of an 
American magazine calJed Byte which was 
devoted to adven lu res. In it th e re was a com- 
plete listing, in Basic for Pirate Adventuml 
What woufd people give for a copy of that 
now, f wonder. 

Don't all write in asking for a copy from me, 
because! haven't got one, it disappeared in 
a house move, much to my intense 
annoyance. 

Scott Adams 

I think there must be two categories of 
people as far as Scott Adams games are 
concerned: in those early days, with only 
Colossal Cave to comare him against, I 
marvelled at how he could possibly fit an en- 
tire adventu re into the computer's memory 
all at once. Then, as adventures progress- 
ed , I beg a n to wonder why hedidn't prog ress 
as well : even the most ardent fan has to ad- 
mit that his room descriptions are not par- 
ticularly atmosp h eri c. A nd look at t h i ngs I i ke 
Tfte Hulk , 16 locations, a nd you spen d rn osf 
of your time digging over and over again to 
find umpteen games? Okay, he might have 
h ad to pay a lot of mon ey for th e ri ghts to t h e 
character, but dear me. Spiderman, too, a 
popular character but a not very brilliant 
adventure, And yet, the man did a lot to 
p^ularise adventures so we can't be too 
hard on him. If it wasn't for him and tJio team 
behind Infocom we might never have had 
adventures on home computers at all. 




Looks th ro ug h rest of I ette re, requests fo r 
help and hint sheets, so I shall take the risky 
step of pr i nt i n g th e rest of t he Syzygy sola- 
tia n , si nee I still get millions of letters abou t 
it. Well, okay, I exaggerate slightly, 
thousands then s Without the benefit of a 
wonder memory J cannot recall whether it 
was the November or December issue 
which featured the first ten steps of the solu- 
tion (and in case you're wondering why I 
don't just look rt up it's because this is being 
written before I've seen either of those two 
i ss ues, and ou r beloved ed i tor has t he power 
to print or not to print, as she sees fit) (/ just 
print these things, t don r t remember them! — 
Ed.), up to htaerb ruoy gnidloh and entering 
t he corr i d or. This is th e rest of t h e m , so don't 
read if you don't want to know... 



11) Go to the other main computer and look 
at screen. 

12) Go to the transporter and enter co- 
ordinates for planet (see below). Be sure 
to save game here so that it can be 
returned to later in the event of a disaster. 

13) Go to the plant and fall oft the cliff. 

14) Listen, and if you can't hear anything 
then go back to step t2, reload , and repeat 
until you can hear something. 

15) When there is a sound, GET COM- 
MUNICATOR and USE COMMUNICATOR. 

16) Enter co-ordinates for emerald. 

17) Get emerald and return using 
com miinicator. 

18) Go to Darth Vader by the transporter 

19) Kill him. 

20) Return using the comm u nicator again. 

21) Go to the lift and press the button 
twice. 

22) Go through the forcefield. 

23) THE END 

Note: donlorgetfo breathe at places other 
than the airless corridor from step 10 
onwards. 

Co-ordinates for transporters; Planet 
0-4-1-5, Emerald 2-7 3-0, Vader 1-6 0-3. 

For each place enter each number by 
pressing that number and at the end of the 
row you must PULL LEVER. 

The problem of getting lost in the large 
forest with the strange light is solved quite 
simply by not going there! 

End of solution, end of game, end of 
column! See you next month. 



PULSER 
SOFTWARE 

36 PQXHiLL, HIGH CR0MFT0N, SHAW. OLDHAM 0L27NQ 
Telephone: [0706) 849189 



Magbase 

Copycat . 
Discup . . 
Disease- . 



* Composer 
Companion . 

* El-F^a 



UTILITIES 

Database for cataloguing magazine 
articles. DU & Update files available 
Tapes available on request. 

Simplifies 2-drive copying 

Frees 1st graphic page. 64k 

"No typing" prog, tocaialogue ALL 
your disk software 

'"Composer" graphic add-on 

20 ragrtimeS jazz pieces 

'Requires Microdeai's "Composer r 



DDO&'DELTADISK 

DUorUprt. E3J9 
DUSUpd. 

Dragondos E2.99 

Dragondos £139 

Dra&ondos E2.49 

DOos/Tape £3,49 

DDosHape £1.M 



GRAPHIC ADVENTURES 

Starahip. Wildwest or Dungeon Destiny. DDos/Tape Al three EB.49 

each £3.49 

RalJy Adventure . . . Massive n ew 1 70k graphic spectacle! Dragordos £7,49 
With bra,ndnew "Qn-Sereen Examine" 
feature!. Dragondos only. 



PLEASE AO D 5Cp PSP for U.K. Of £125 outside U K. 
CHEQUES SHOULD BE MADE PAYABLE ID PULSER S0FTAWARE 
5ENDSAE, FOR FURTHER DETAILS ON ANY ITEMS OR FDR A FULL LIST 



New from 




ZOTDKA 

Can you rule an island? 
£2.99 

ROLLA-BALL 

Help the Rof la-Ball defeat the Cubes 
£3.99. 

MUSIC MAESTRO 

Enables you to compose musical masterpieces 
directly onto the stave, then play the music 
independently of the program 
£4.95 

R. & A. J. Preston 

KINGS HALL COURT, 
ST. BRIDES MAJOR, 
MID. GLAMORGAN CF32 0SE 
Telephone; 0656880965 

Access and Barctaycard accepted 
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Write: ADVENTURE 

Pete Gerrard gets a game gang together 



LAST month we had the minor problem of a 
dead Dragon, and hence no programming . 
Th e mont h before that . however, I 'd sai d t hat 
we'd be talking about introducing characters 
i nto a game,, a nd n ow, wit h a h appy Drag o n 
on ce m □ re by my s i d e, that's prec i se I y wh at 
we're going to be doing . 

In the October issue of Dragon User we 
touched on simple, individual characters 
who performed simple, individual tasks, 
They either attacked you, or stole things 
from you, or perhaps solved a riddle or two 
for you by carry i rig t h i ngs , accept i ng t h i ngs , 
performing some task that was beyond the 
talents of the main hero of the adventure — 
you! They might have been able to reach 
someth ing you cou Idn'tor possibly th ey h ad 
theabil rty to s w i m ac ross a piran ha-i nf ested 
lake, but whatever it was it generally con- j 
sisted of something that was pretty 
straightforward. 

In short, they didn't really do very much l 
and prog ram m ing that sort of ch aracte r i nto 
you r ad ventu re i s real ly q u ite an easy thing 
to do. More complicated are advanced 
characters o r g rou ps of ch aracters, althou g h 
I noticed that the thirteenth issue of Adven- 
ture Contact {once a focal adventure 
magazine, now moved down to Bourne- 
mouth) did touch on this topic by giving us 
oneway of having an individual adventurer 
join or, of course, leave a group of people in 
the game. 

However, there we had the group be- 
having very much as one would expect an 
inanimate object to behave: rt was shunted 
from one room to another, and didn't really 
pi ay m uch part in the game, other t han allow- 
i n g someone tomingle and pe rhaps ach ie ve 
something that would be impossible for a 
more conspicuous person roaming about by 
themselves. 

So this month we'll be looking at more 
'human' characters, or at least characters 
that have a touch of pe rson a I ity a bou t th em , 
with perhaps a brief nod in the direction of 
havrng lots of character^ time and space 
permftting of course. 



Single Characters 

I 'm all for making adventures as realistic as 
possi b I e ■ and j u st as i n real I i f e we wou Id n't. 
ex p set a ny on e to ca r ry more th an a bo ut s ix 
bulky objects at a time, that is the limit we 
woufd impose on the program . But, it doesn't 
seem to make sense to allow the person to 
carry anyth i ng else because he's hold i ng too 
much. Bearing the immense bad of six 
sheets of paper and failing to have the 
stren g th to p i ck u p a key is clearly ri d ic ulcu s, 
as is the equally absurd situation of being 
able to take the strain of, say, sfx hun- 
dredweight bags of coal. So, objects are 
given rati ngs which relate to th e i r we ig hi the 
player is given a strength factor, and as his 



strength goes up and down during the 
co u rse of the g a me he can carry mo re or less 
objects . All the t i me, th oug h , the objects th at 
he can carry have a practical limit imposed 
upon them: walk around with five hundred 
sheets of paper a nd if yo u want , ju st on e bag 
of coal All of this brings us to one vitally im- 
portant factor that we can g i ve ou r i ntelligent 
single character, and that is the factor of 
strength. 

M aki ng h i m stronger t han th e ad ve nturer 
rneanst hat h e ca n ca rr y so meth i ng that t h e 
adventurer can't, and thus he will have at 
least one thing to do in the game. Perhaps 
i t m i g h l take two of you to carry a part icu lar 
object from A to B: get our friend to help 



Help Offered 

I nte I f ig e nee, wh ic h is o b vio us I y som eth i ng 
yo u 'I I n eed to solve th e g a m e, is som eth i ng 
e I s e t hat we can endow ou r ch a racte rswrth. 
It is, after all, one of the traditional six at- 
tributes that are imposed on players m the 
world of Dragons and Dragons and other 
role-playing games. 

Suppose the player is faced with a conun- 
drum. He might have to, for exam pie, water 
a plant i n o rder to m ake it g row P b u t t he only 
thing he can find to carry the water in is a 
bucketwitha hole in it, and however fast he 
ru n s he a I way s f i n ds th at th e wate r h as ru n 
o ut b ef ore he gets th ere. C learly the buc ket 
has an ot her pu r pose, since there is noth i n g 
to block the hole up with, or is there? 
Something else to think about. 

Instead of using the more familiar HELP 
routine, where the program usually prints up 
some inane comment about not understan- 
ding you , or ref u sin g to offer help unless you 
so nd off a posta I o rder an d ta ke ou t a year 's 
s u bscri pt i on to Pigeon Fancier^ Monthly o r 
something (just imagine all these blokes in 
bars.eyefng up pigeons, saying 'cor I don't 
half fancy that one 1 ), you could have the 
other character offering help and advice 
when asked. Always provided he's around, 
of course, and hasn'lgottiredandiistiessby 
being asked to run around with rapidly emp- 
tying bucket of water. If he sits down and 
starts singing about gold, well, that's your 
problem. 

Whe n I say ' he ? , by the way th is is n ot me 
being sexist or anything, I just hate writing 
out l he or she' all the time. Use whatever sex 
you feel like, they both have their uses! 
Perhaps you might like to leave it to the 
player to decide, and adjust everything ac- 
cordingly: lessstrength, more Intelligence, 
or however you see fit. Don't all write in and 
complain at once. 

Another of t he con strai nts u s u a 1 1 y i m pos - 
ed upon you in a role-playing game is that 
of dexterity, hand-to-eye co-ordination, that 
kind of thing. Thus you could easily give the 
p I aye r, and t he characte r.ad exte r ity rati ng p 



so th at , for ec<a mple, a play e r with a low rat i ng 
com b i ned with a ch a racte r who has a similar 
rating would not spot a trap until they fell in- 
to it, but two characters who are very dex- 
terou s cou Id easi ly dodge I ife's si i ngs and ar- 
rows of ou tr ag eo us f ortu ne and g et on w ith 
things much more easily. 

By giving the player, and any other 
characters who come into the game, these 
rat ingsof strength , intelligence and dexteri- 
ty, you make the game much more real 1st ic, 
however unrealistic the setting for your 
adventure might be, Perhaps, instead of set- 
ting the ratings for yourself, you let the player 
choose his own, giving him a maxim urn total 
of points to choose from. Someone might 
settle for lots of strength, and have little left 
over for intelligence and dexterity, thus en- 
ding up i i ke Benny o ut of C rossroads : wh i ch 
is certainly a fate worse than death, as I'm 
sure you'll agree. 

Other players might opt for lots of in- 
te 1 1 ige nee, an d e nd up wit h the st ren gth a nd 
dexterity of a banana skin. The game thus 
becomes far more than a simple 'solve this 
problem, collect that treasure 1 affair. The at- 
tr ib utes fo r the characte rs i n t he gam e yo u 
would, of course, select for yourself. In 
adventures, as in life, you can determine 
those of other attributes to large extent but 
you can't determine those of people, which 
makes theadventure ( like life, all that more 
interesting. 

You might keep these three as three 
distinct variables, each one being affected 
by the various situations encountered dur- 
ing a game. Eating and drinking might in- 
crease strengt h but decrease dexterity if you 
ove rd o it . F i nding a book in a lib ra ry, or a map 
on t he f I oor, m ig ht inc re ase i nteli ig e nee, and 
so on. 



Character Building 

But all of this isto no avail if you don't tell the 
p I aye r wh at t he ch a racte r act ually looks I i ke. 
Say i ng 'a d wad leaps out fro m behind a rock , 
and telfs you that his name is Dimli Gloing' 
(knew Pd get him in somehow!) at least 
makes you think of something typically 
d warvrshp but saying L a man walks out from 
behind a boulder, and tells you that his name 
is John Smith 1 gives you absolutely nothing 
to go on apart from the fact htat he lurks 
behind boulders and pounces on unwary 
adventurers, I'm not implying that you 
la u nch yourself i nto screenful af te r s cr e e n- 
ful of Barbara Cart I and style pose (heaven 
forbid), but you should give the player some 
kind of impression of his new acquaintance. 
H e m i g ht be smi I ing or s u r I y, bald or looking 
like Father Christmas, short or tall it only 
ta kes a few wo r ds to co n vey t he n ecessar y 
information- 
Having done ail that you 're in much more 
Disposition rogiveyourgamesthatccrtain 
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something that all good adventures have: 
lots of atmosphere. It doesn't take massive 
room descriptions and hologram graphics 
to d o that . Just a Ntt I e of com mon se nse an d 
some careful programming will do the job 
equally well. 



Balanced Talents 

A realistic adventure is always going to be 
better (and sell more) than an unrealistic 
one. and one way of d o i ng t hat i s to look after 
your characters. Give them the various at- 
tributes and they become alive, playing a 
real part in the game, and apart from increas- 
ing the quality of the game they also allow 
you to set much more ingenious puzzles for 
the player to solve. Never make it impossi- 
ble of cou rse, becau se even if someo ne for 
whatever bizarre reason selects an in- 
telligence of zero, they should still be able 
to complete the game You might like to com- 
pensate fo r the rati ngs th at t he player se lects 
by choosing suitable ratings for you r other 
character If the player decides to have no 
dexterity whatsoever you would give the 
other character the abiNty to carve a scale 
model of a s pi der n s we b w it h abtuntaxe and 
a match, thus ensuring that everything re- 
mains the same overall and that every pro- 
blem is therefore solveable. One thing that 
we haven't really touched on, and I'm sure 
this wi II be a topi c dear to o u r beloved edito r 's 
hea rt , I s t he su bj ect of wo men i n ad ve ntu res. 



Why i s j ust about eve ry ad ve nt u re devoted 
to the male persona, and then people moan 
because they can't thinkof any original pro- 
blems a ny m ore? 0 kay, two of t he m ighty I n- 
c o m e ad ve nt u res gave yo u t he opportu nity 
to c hoose between mal e and female, an d t h e 
gam e adju sted itse If accord i n g ly. Or at I east 
•I hope so, playing as a female I never made 
it to the sultan's harem inoneofthegames! 

B ut gen e ral ly speaki ng ou r typical adven- 
ture casts the hero as a male of the Rambo 




{I can't spell Arnold whatever is name is) 
variety, and Tm P sure there's mileage to be 
had f n explori n g t he femal e rol e. And not] ust 
as the kind of female that adventure use 
when promoting Barbarian -type games 
either; Maria Whittaker might earn five times 
as much as the prime Minister, but then (as 
the Me// on Sunday put it) she's got five times 
as much on her front bench, Many people 
find that sort of image offensive, and just as 
not all male adventures took like Arnold so 
not all female ones look like Maria. 



Conclusion 

I saw it quoted somewhere that around 30 
pe r c e nt of ad ven tu rers a re worn en , Wh ere 
they get these figures from I have no idea, 
but there you go, (He's off about figures again 
— Ed )Th u s t here is obv iously a lot of female 
interest out the re, and as I said it would give 
you some new problems to ponder rather 
than the usual adventure scenarios. I'm not 
suggesting that you go on an out and out 
feminist campaign, but it would make a 
change. Oh well, having no doubt stirred up 
a hornet's nest I shall retreat quietly from the 
scene until another month rolls by. There 
we'll get back to adding a few verbs to our 
adventure, and give you another insight in- 
fo h o w a gam e is put togeth er. Plenty to th ink 
about, in terms of characters (male or 
female) ( What about Luggage? Is this man 
is an obiectist?) so until then, goodbye. 



CLASSIFIED ADS 



DRAGON 32. Perfect Tape 
recorder, books, joysticks, many 
tapes, Delta Dos. Offers to T.J. 
Haddrell, 14 Loose Lane, 
Lancing, West Sussex. Tel; 
Worthing (0903) 35107. 



DRAGON 64, Disc drive, Flex 
O/Sp light pen, recorder, many 
tapes, discs. Any offers. Tel: 
(0703) 442310. 



FRENCH Dragon 64 research 
graphic tablet and contacts. 
Serge Dumont, 269 Rye Jules 
Guesde, 59210 Coudekerque, 
France. 



DRAGON 64. 2 drives, Super- 
dos, Al Id ream editotfassem bier, 
£185- Dragon 32, £38. Printer 
control, dumper, books, all as 
new and boxed. Tel: Wailsall 
34623. 



HERE'S MY CLASSIFIED AD, 
(please write your copy in capitals on the lines below) 



Name , . , . * , 

Address 

Tel: 

Classified rate: 35 p per word. 

Please cut out and send this form to: Classified Department. 
Dragon User, 12-13 Little Newport St^ London WC2H 7PP. 



DRAGON 64. Joysticks, soft- 
ware, books: £125. Tel: Norwich 
(0603) 73SQ79. 



DRAGON 64. Delta disc con- 
troller, Dragondos compatible 
controller, disc drive, SEVEN 
OS-9 packages, lots of other 
software (disc and tape), 
magazines, etc May split. E200 
the lot. Tel: 01-743 2737 - John. 



HOUSE MOVING SALE Every- 
thing surplus must go! Untested 
Dragon 32s: £25; Superdos 
controller kit: £55, (Plus 
postage). SAE for list. Nic 
Spiers, 114 Greenway, Tun- 
bridge Wells, Kent TN2 3JN . 



DRAGON 32. Joysticks, books, 
cassette recorder, magazines: 
£100; Software £400 ONO. 
Hereford. Tel: (0432) 263475. 



DISC DRIVE CONTROLLER 
FOR DRAGONS 

fully compatable with Dragon Dos 
only £79.95 inc. of VAT & post 
Disk drives also available 
Complete Systems from £189.95 
Please enclose S.A.E. with any enquiry. 
Dragon 32 available £49.95 complete. 
Guaranteed 90 days, 

PNP Communications 

Unit 8, The Old Boat Vand, Robinson Road. 
New haven, East Sussex BN9 9BL 

Telephone (0273) 51 4761 D m 
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Continued from page 11 

you to caic ulate the n u rn ber of bytes you rse If 
(BNE * -23, for example), but the easy way 
is to always give the destination instruction 
e label name and to branch to that. This way, 
the assembler calculates the number of 
bytes between the destination and the 
branch instruction for us — and if we change 
the number of instructions between the two 
locations, a re-assemble automatically 
generates the revised value whereas if we 
wish to be the compute rand use the branch 
* + or * - form, we need to check and re- 
evaluate new values prior to each assemble. 
There is a I i m itatton on the d istance between 
the branch and destination of +I27and -128 
bytes from the end of the (2 byte} branch in- 
struction [+ startof the instruction foil owing 
the branch). However, this does not limit our 
program capability as if greater distances 
are involved (and the assemble will usually 
f J ag a n i n struct i on as in error if t h e d i sta n ce 
is exceeded), all the branch instructions may 
be prefixed with an L for Long (LBEQ/LBNE 



etc) . T hese a 1 1 ow two bytes f or t h e + /- value, 
allowing distance of +32767 and -32768 
bytes to be reached — which, as the total 
memory of an u n m od if i e d Dr ago n i s 65 536 
bytes enables every possible location to be 
reached. 

We have mentioned + and - numbers 
here, which is where 'signed' and 'unsign- 
ed 1 val ues co me i n to focu s. H oweve r, if I start 
going into detail at this point, the Editor's 
guillotine will come into greater focus, so h 
sad I y, f u rther detail wi 1 1 have to wait until next 
month. 

Workout 

Meanwhile, as prog ram mere, we need to 
p rotect ou r p rog rams f rorri operator m i suse, 
either accidental or deliberate. The 
PR I NT® code above contains a weakness 
that can be exploited by a user — have you 
found : t? There is a check in the $S0QC 
routine that prevents the display of the left 
arrow causing the text pointer to fall down 
below address $400, However, in the 
PRINT® 256 version, have you tried left 



arrow beyond the amount of data you have 
al ready ( if any J i n put th e n car ri ed out f u rthe r 
key p resses? To prevent th i s, we rn ust d ec ide 
e ither not to al I □ w use of I eft arrow f o r e rasure 
{unfriendly) or to insert our own check that 
if- left arrow is received, only allow it to be 
d isplayed ( + erase) if t here is data to be eras- 
ed (current pointer contains value > $500). 
The CoMPare instruction cannot directly 
compare the contents of a single/double 
byte with another memory location or actual 
value; one or other value must be in a 
register. We do not want to corrupt the con- 
Tents of register A prior to knowing whether 
it is to be d i splayed o r ig n ored , so reg ister D 
should not be used for the compare; use 
-eyisler X. Try adding in instructions to the 
PRIM T@ 256 vers ion to both prevent u se of 
left arrow for erasure and a further version 
to allow use of left arrow for erasure but to 
guard against backtracking beyond $500. 

Next month, at last, we will make a start 
on tackling programs that won't run on our 
machines because of their position 
dependency. 



Down in the dumps 

Dragon User presents a screen dump for the Memotech DMX80 




LINE 50 resets printer. Clears 
any commands you have already given if. 

LINE 60 sets printer to "El it*" 
iwde, otherwise you get oval c ire l*s. 

LINE 70 Standard bit image 
designation command. 

LINE SO to 100 collects the data 
fro** each rov ac cross th* screen P 8 
pixels high. 

LINE HO set line feed to B/72 
inchr to get no gaps between the rnw^, 
and then gives the line feed command , 

LINE 120 instructs the next line 
to be scanned or* if the whole picture is 
complete* ends the program. 



BASIC is very good for screen dumps 
beca use it is so easy to aiter to su i t yo u r own 
particular printer. As far as I know, the 
Memotech is almost the same as the 
Pa nason i c an d so me Epson 6, so I ho pe this 
dump is going to be useful to quite a few 
Dragon owners 

Although thedumptakes 5 minutes (pro- 
v id i ng yourD rag on c an handle lines 40 an d 
130) to do its job, the beauty of it is that it can 
be altered so easily. 



f SCREEN DUMP - MEMCITECH DM X SO 
' MIKE TOWNSEMD - CO - 4/6/87 
PM0DE4 f 1 : SCREEN 1,0: Y=0 
P0KE65495, 0 
PRINT£-2,CMR*(27) 
PRINT£-2, CHR*(27> 



"F"; CHR*C0) 



"K n ;CHR*C0> 



10 

20 
30 
40 

50 

60 
■ 

70 PRINT*-2fGHR*<27> 
i CHR*U ) ; 
80 F0RX=0T0255 

90 A=PP0 1 NT ( X , Y ) * 1 28+FF'O I NT ( X , Y+ 
1 >*64+PP0INT<X, Y+2> *32+PP0INT (X , 
Y+3 ) * 16+PPOI NT C X , Y+4 > *8+PP0 I NT C X 
T Y+5)*4+PP0INTtX f Y+6:)*2+PP0INT< X 
,Y+7) 

100 PRlNT£--2, CHR*tA> ; a NEXT 

110 PF!INT£~2,CHR$(27> ; " A" : CHR* C8 

> ; : FRINT£-2 , CHR* ( 1 0 > ; 

120 Y-Y+8: IFYM91THEN 130 ELSE70 

130 POKE&S 494,0 
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Winners and Losers 

look at some prize programming 



HOW do you perform a calculation such as 
2 75 * 5 + 1 with absolute accuracy? This 
was the problem posed rn August's competi- 
tion, and one method of solving this and 
other simiiarprobJems is discussed, begin- 
ning on page 26 of this issue- 
Having come up with a possible answer, 
by whatever mea ns, th i s i s o rie type of q u es- 
tion in which ft is not immediately apparent 
if the result o btained is t he co rreci o ne. This 
proved to be the case in a number of incor- 
rect answers which were received from 
readers who were clearly unaware that their 
solutions were wrong. 

Fortunately, there are a number of checks 
which can be applied in order to detect any 
possible e rro r wh i ch might have bee n m ade. 
Note that the use of these tests does not 
guarantee that the solution is correct, but 
t h ey can ofte n be u sed to el i m i n ate an i n cor- 
rect an s wer. If a n answe r posses all of th ese 
tests then the odds in favour of It , being cor- 
rect increase correspondingfy. 

So, let's take the calculation given and 
apply some of these tests. Our first test 
would be to askthecomputer to printout an 
approximate answer: PRINT 2775*5. 

■ As this is still inside the 'overflow' capa- 
bility of the Dragon, the answer 
1 88894663E+23 is given. From this we now 
know that the correct answer begins with the 
digits 18669 . . . and the E+ 23 tells usthatw« 
need to move th e dec imal point 23 places to 
the rig ht — ie to end with w24digit number, 
in calculations of this magnitude, dont 
assu m e that all of the digits displayed are the 
correct ones, but you can be certain of the 
firstfiew digits. Even if the computation were 
greater than the Dragon could handle, we 
could still use ordinary common fogarithms 
to give us an indication of the magnitude of 
the answer together with its first couple of 
digits. 

Now we ought to turn our attention and 
I ook at t h e last few d i g its of t he answer. Th e 
jisting here performs the calculation given 
in the competition question, but it restricts 
its attention to just the final few digits. Each 
time the calculation exceeds a total of six 
d ig i ts t h e excess a re removed by use of t h e 
R I G HT$ com m an d at li ne 50 Co nseq ue nt- 
ly, the final six digits which are printed out 
are the precise six which wifl appear at the 
right-hand end of the fina 1 solution. We now 




know that the answer will be a 24 digit 
number in the form: 1888, .547841 . 

H aving establ Is h ed t h e top a nd ta i I of the 
answer, what about the middle? Unfor- 
t u nately, th ere is no easy way to deter m i ne 
this (except by solving the puzzle) — but 
there is a useful 'negative' test which can be 
applied which uses digital roots. 

The d ig i tal root , or DR F of a nu mbe r, is t he 



digit which remains when the are added 
together until a single digit remains. The 
digital root of the current year, 1988, is 8, 
since 1+9+8+8 = 26 s and 2 + 6 = 8. 

Whene ve r an ope rat io n is perform ed w it h 
two numbers the result is reflected in the cor- 
responding digital roots. For example, if 
1988, which has a DR of a is squared, the 
answer will have a DR of 1 , because 8 times 
8 is 64, and 64 has a DR of 1. The correct 
answer, 3952144, does indeed have a DR of 
1 . Otherwise we should check for an error 

We can now apply this test to the com peti- 
tion . First, look at the first few powers of two- 
2,4,8,18,32,64,128,256, and so on. These 
ah ve d ig i tal roots which ru n 2 ,8,7,5,1 r 2 ,4, an d 
so on. Not how they repeat in cycles of six 
numbers. This tells us that 2* has a DR of 1 , 
as do 2 15 and 2 ia , This is true of any power 
of 2 in which the power is a multiple of six. 
This means that 2^ would have a DR of 1 
and that consequently 2 7S has a DR of 8. If 
2 75 is then multiplied by 5 (as in the next 
stage of the computation), the answer will 
have a DR equal to the DR obtained by 
multiplying our existing DR of 8, by 5 — ie a 
DRof4. If 1 is added finally to this we get a 
D R of 5 S w h i ch should be the root of th e f i nal 
answer (and indeed it is), 

It must be stressed again that by passing 
all of these tests the solution is not definite- 
ly correct, as two errors could cancel each 
other out, but it would give a strong indica- 
tion that the answer was OK, However, if any 
single test were failed, then the answer 
would have been definitely wrong. When 
this was done to all of the incorrect answers 
su b m itted . n one passed al I th ree of the tests. 



10 N=A 

20 FOR Pm% TO 75 

30 N«N*2 

40 N*^STR*tN> 

50 IF LEN<N*)>6 THEN N*^RI8HT*<N* 
60 N^VALCN*) 
70 NEXT P 
80 N=N*5+i 
90 PRINT N 



6) 



Communications 

Wnte down your problem on \ hecou pen b6low(maJ<e il as brref and legi b Ie 
as possible) together with your name and address and send it to Com- 
munication, 12/13 Liltle Newport Street, London WC2H 7PR 

Problem ......... w 

KdHfl m u u .....j . ...... . ^.......qi ■ ■ ... 

Adffras* „ 



Adventure Contact 

To help puzzled adventurers further, we are instrluling an Adv&rrture 
Helpline — si mply rill in the cou po n below, stati n g the n ame of the ad ven- 
ture> your problem and your name and address, and send it to Dragon 
User^dventu re Helping 12/13 Little Newport Street, London WC2H7PR 
As soon as enough entries have arrived, we will start printing them rn 
the magazine. 

Don't worry — you'll still have Adventure Trial to write to as well ! 

Adventure . . ...... . . ...... . . . . . . . 

Problem . ...... m , 

Name 

Address 
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Happy New Year 

Gordon Lee can't even get to 1988 without making a puzzle out of it . . - 



WHENEVER (he competition involves 
using numbers greater then those which the 
computer can normal ly hand le we i nevitably 
rece i ve lots of I etters f rom read e rs reporti ng 
that their attempts end in an overflow error 
re port o n t he com puter. So h ere i s a ste p-by- 
step introduction to the method that the 
Dragon can use to perform computations on 
n u m bens wi th hun d red s (or even thousands) 
of digits! 

First of all it is necessary to understand the 
limitations of any micro. Ask it to multiply 
7654321 by seven and it will display thecor- 
rect answer, but try to multiply this same 
number by itself, and the answer given is 
only t he ap p rox imation 5.658863 E + 1 3. T he 
E + 1 3 is the com puter 's way of i ndicating that 
the decimal point of the displayed value 
most be moved thirteen places to the right 
giving a 'real 1 value of 58588630000000. 
Thisdoes not mean, of course, that the true 
answer e nds i n seve n ze ros, merely t hat th e 
com pu ter can onlyh and I e a re I at i vely s mal I 
number of digits with absolute accuracy. It 
is possible to coax a tew more digits out of 
the computer as the internal registers con- 
tain more digits than are displayed on 
screen, but these cannot be relied upon to 
be accurate. The calculation, therefore, 
s ho u I d o n I y be regarded as correct to a bout 
nine significant figures. On practical level 
this wou I d , for example, allow us to measu re 
the length of the equator to an accuracy of 
a few feet — but in mathematical theory (and 
so me of our com pet it i o ns) t h is isn't en oug h ! 

On e way of overco mi ng this pro b le m is by 
using string variables to hold the digits being 
operated on. Clearly, it is not possible to 
multiply, divide : s ubtracl , o r, i n t he m at he m- 
at i ca I s e nse, ad 6 st r i n g s, bu t by co n verti ng 



Plize 

IT'sa whilesince wehad an adventure up 
for offer on the Puzzle Page. John Small- 
wood, author of the adventure Larkspur 
Waldorf is Trapped!, has offered us five 
La r kspu rs, a nd a set of d iscou nt vo uc h e rs 
for another 1 5 1 ucky wi n ners of ou r Jan uary 
Crossnumber. 

Rules 

AS soon as you have made it across the 
gap from 1987 to 1988 (in fact, if your DU 
gets there on time : you can do it between 
the turkey and the pudding, if that's how 
you see your mum and dad), rustle up a 
pnnto ut te! I u s you r answer (d o n't do wh at 
someone did last month and include the 
listing without an answer attached to it?), 
with any program notes you want Gordon 
to read, complete the tiebreaker, and whap 
it into an envelope marked JANUARY 
COMPETITION to the usual address. 

For the tiebreaker I want you to write 
a noth er verse to J i n g le Bell s or, com e one, 
be fair> any other piece of Yuletide music 



each digit to a numeric variable as it is re- 
quired, large computations can be made, 
There is nothing complex in the 
mathematics either —the method being to 
simulatethat used in the 'pencil and paper' 
way of pe rf or ming thecalculation. Let's take 
a simple example of multiplying 987654321 

I ~~ 

Listing 1 



which has really been driving you upthewaN 
recently. It only needs to be two lines, but it 
must be in keeping with the spirit of the 
festive season , whatever you perceive that 
to be. 



October winners 

THIS- proved a popular competition and we 
saw a higher-than-usual number of new 
faces among the entries. We also had a high 
proportion of correct entries, but boy. it's a 
good thing we don't deduct marks for 
neatness (or whatever the opposite is. 
Neatless?). 
The winners are: 

RobinTeSkmanofSale.JohnSmaliwood 
of Preston (win again next month and save 
yourself a few bob, John!), C. R. Barber of 
Seville, Denis O'Mulloy of Comberton, N .J. 
We I ham of Bedford, Fred Wiliers of Yarn- 
field, Olav Nielsen of Denmark, J. Smith of 
Twyford, Alan Thomas of Staplehurst Phil 
Sapiro of Liverpool, Austan Henderson of 
Bromsgrove, D. J Grey of Middlesbrough, 
Mark Towlson of Long Eaton, C. Hitchinson 



by 4, Mathematically, we would take each 
digit irn turn, starting at the right hand end, 
and multiply by 4. Any product greater than 
nine wou Id resu It i n a tarry 'which wou Id be 
taken on and added to the next stage of the 
calculation. Now look at listing one which 
performs the calculation using this precise 



of Middlesbrough, S.A. Siddiqui of 
Chiswick, Nils Lindgren of Sweden, E.A. 
Newman of Addlestone, Don Robertson of 
Epsom, I J. Huggins of Caerphilly and 
Randy Longshore (that's 'anfalas 1 in Sin- 
darin , Randy, but we don't know the word 
for your first name yet) of California. 

There were quite a few good tiebreakers, 
includ i ng a s hort poe m from Rand y, bu t my 
personal favourite was 'I go to work on an 
egg because the spoon always gets stuck 
in a jam" from L Huggios, Best Late Note 
from Olav Nielsen, who swears that the 
Pentagon hacked into his Dragon and 
deleted his original solution. Anything to 
keep them away from Star Wars, Olav. 

Th e p ri ze s to r the October com p we re a 
batch of Chucki& Eggs and Screaming 
Abdabs kindly donated by Harry at 
Com pu tape, one of the Dragon's longest 
serving and most consistent supporters. 
See yez at the Show : Harry. 

Solution 

Th i s m onttVs sol u tio n s ho ul d be o p posite. 



10 A$^ H 987&54321 M :BM : Z$= HH :CARRY^0 

2 0 FOR F = LEN { AS ) TO 1 STEP-1 

30 V=VAL(KIDS(A$,F,1) ) *B+ CARRY : CARRY -0 

40 IF V>9 THEN CARRY -I NT ( V/10 ) : V=V-CARRY*10 

50 ZS=RIGHTS(STR$tV) f 1)+Z$ 

GO NEXT F 

70 IF CARRYO0 THEN Z$=RI GHT$ { STR$ ( CARRY ) f 1 ) +Z$ 
SO PRINT Z$ 



71290 768 3 4 ......... A@ 

2763128729 B$ 

6 4161691506 L $ ( 1 ) 

14258153668 LSI 2-) 

499 035 3 7838 L$ ( 3 ) 

57032614672 L$ t 4 ) 

14258153668 ......... -L$( 5} 

7129 0768 34 L$( f>) 

21387230502 . L$(7) 

42774461004 L?,(8) 

49903537836 L$(9 ) 

14258153668 L$(1C) 

19698557011273763986 - ■ - Z$ 
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method but arranged into a prog ram which 
the computer can handle. Line 10storesthe 
nine-digit number in A$, and the digit by 
wh i ch th is is to be mu hipli ed is in t he nu mer ic 
variable B. The final product will be stored 
in string Z$> initially defined as a null string, 
and any 'carry' in the appropriately named 
va ri a b I e. ag a in i n itially set at ze ro. Th e I oop 
(I i nes 20 to 60} fakes eac h digit in turn f rom 
the rig ht han d e nd , multiplies by B and adds 
the 'carry' (if any). Note that once the carry 
is added it is rese! to zero. The value of this 
individual calculation is checked to see if it 
is greaterthan 9 — ieto see if there is acarry 
to be take n on to th e next stage, Th i s is d on e 
at line 40 which also gives a revised value 
for V if acarry is made. Finally, the resulting 
digit is converted to string format and is ap- 
pended to the left hand end of Z$, thus 
building up, digit by digit, the final prod uct. 

Dragon ghost 

The only irregular command in this listing is 
the useof rhe RIGHTS instruction in lines 50 
and 70. Regular readers of this col u mn will 
realise that this is because of the 'ghost' 
blank character wh ic h the D ragon pi aces o n 
the left hand end of any string variable 
created by use of the STR$ command. Once 
the left had digit in AS has been reached it 
iSThen necessary to append any 'carry' (if 
there is one), so that the final result is now 
held in ZS. It is important that this listing, and 
the theory behind each of the instructions, 
is understood before considering the next 
stag e — th at of them ultipiicat ion of two large 
numbers. 

Figureone is a long multiplication of two 
10-digit numbers, much as it might appear 
if worked out longhand. By mod fyi ~ig listing 
one it would be an easy matter to store the 
second 10-digit number as string B$, and 



The Answer 



ANSWER: the boxes should be filled as 
follows: 

(a) Triangular/square: 36, 1225, 41616 

(b) Triangular/tetrahedral: t0 p 120, 1540 
(G) Triangufar /pyramidal: 55,91,208335 
(d) Square/cubic 64, 729, 4096 

{©) Square/tetrahedral: 4, 19600 
(f ) Sq ua re/py ram ida 1 : 49 0 0 

SOLUTION: The competition was related to 
the relationships between the five main 
types of fig urate numbers. As was stated cer- 
tain of ihese have been proved to be Im- 
possible, and one — a terra hedral number 
which is also pyramidal — although not 
disproven, is extremely unlikely. If such a 
number exists it will be very large. 

The list above in sections a to d give, in 
each case, the three smallest numbers (not 
counting 1). Sections e and f show the only 
possible answers that exist — a fact which 
has been proved mathematically. 

The listing given compares two types of 
number and examines the relationship 
between them. Numbers which correspond 
are printed out. in the example given the 



then take each digit in turn from this second 
string and multiply in the manner already 
outlined the value held in A$. The resulting 
sub-products could then be stored, for 
example in an array, before being finally 
totalled up togivethefinal result, The disad- 
vantage of th is is that memory needs to be 
used simply to store all of these sub- 
products until the final totalling. 

1000 bytes 

In the example given this is not a problem as 
there are only ten lines of digits each con- 



A- 

















1 


9 


8 


7 








1 


9 


j 8 


8 















squares and triangular numbersare being 
co mpared . Start i ng with A = 1 and B = 1 , each 
pal r of f igurate n u rubers is g e nerated i n t u rn . 
The logical method would be to generate 
one of these figures in turn and then test a 
series of the other type of number to see if 
the two values match. This would result in 
a lot of duplicate working by the computer 
so a much quicker method is used here. 
Note that TA isthe value produced from A by 
form u la 1 , and TB is the valu e produ ces from 
B by form u la 2. These two va I u es a re com - 
pared . I f TA is t he la rg er th en B i s i nc reased 



taining ten or eleven digits, but if the 
numbers being multiplied contained a 
hundred digits, it would be necessary to 
reserve 10,000 bytes of memory for this pur- 
pose. The way around this is to add each 
digit as it is computed immediately to theap- 
propr i ate d ig it i n t he fin al prod uct (Z$) . I n this 
way the whole need for the array can be 
eliminated and it i s on I y necessary to rese rve 
string memory for the two numbers being 
multiplied, andt he f i nal p rod uct . I n the case 
of the two 100 digit numbers mentioned, this 
would only tie up 400 bytes — quite a sav- 
ing on the 10K which would otherwise be 
necessary. 

As an exam p le of h o w th i s wou I d work take 
the third column of digits from the right in the 
long multiplication shown. Here we have to 
add the digits 5, 6, and 8. The sum of 19 
means that the 9 will appear as the third digit 
from the right in thefinal product, and a 1 will 
becarried on to fourth position. This in turn 
will be the total of 1 , 6, 3, and 2. plus the 1 car- 
ried, giving a final digit 3 P with, again, 1 to 
carry. 

In order to do this we need to initially 
define Z$ as a string of zeros long enough 
to contain the final product, and to have a 
means of knowing the position within this 
string to which each individual digit must be 
added- Next month we will be taking a look 
at how this can be achieved. 

Competition 

To commemorate the start of the new year, 
this month's competition is a crossn umber 
puzz le based on t he yea r wh sch has juste nd- 
ed, 1987, and the one which has just begun. 

In the grid below these two dates have 
already been entered. What you have to do 
is to find two values A and B such that they, 
and their squares, can befitted intothe grid. 



before the next test . I f T B i & I a rge r th en A i s 
increased. In this way the higher orders of 
f igurate numbers can ve tested without any 
duplication as the values 'leapfrog' over 
each other in turn. If two values are found 
which match, the result is printed out as 
these values are what we are looking for. 
When this happens, one of the generating 
values is incremented and the search con- 
t i n ues. I n t he p rog ra m it i s A wh ich is i nc reas- 
ed but it could equally well have been B. 

By changing the formulae in lines 20 and 
30, the different relationships can be tested. 



Listing A 

fc© A- ::: l :B-\ 

20 TA=A# CA+l ) /2: REM Put Formula 1 here 

30 TB-S*B: REM Put Formula 2 here 

40 IF TA=TB AND TAOl THEN PRINT A; 11 

11 ; B5 " " ; 1 A 
50 ff TA>TB THEN : GOTO 30 

B0 IF TB>TA THEN A*A*--lViBOTC! 20 
70 A^A+lsGOTO 20 



This is Gordon Lee's own 
solution to the November competition 
see page 25 for results 
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Dragon Answers 



If you got a technical question write to Brian Cadge. 
Please do not send a SAE as Brian cannot guarantee to 
ans we r i nd i vi d ual i nq u i ries . 



ROM can't 
be a RAM 

I need a RAM pack for my Dragon 32 
(only BK is needed), is it possible to 
remove the two eproms from my 
Ghost Attack cartridge and insert two 
4K RAM chips to make SC0O0 to 
SDFFF RAM? 

Are there any RAM packs for 8K 
available on cartridge? 

Phil Gallaghan 
54 Pentivate Road 
Moss Pit 
Stafford 

UNFORTUNATELY you cannot 
simply replace a ROM chip with a 
RAM chip, aslhe cartridge does rial 
have all the necessary read/write 
circuits needed for RAM, It is cer 
tainfy possible to attach extra RAM 
i n cartridge Form as al I of the im por- 
tant6809 pins, are brought out at the 
cartridge port. The problem is that 
nn one seems to make this (obvious) 
product for the s 32 — unless one of 
our readers knows differently? 



Binary 
coded 
decimal 

I have recently started to write 6809 
assembler and have come across 
'binary coded decimal' in some of the 
manuals I have. Could you explain 
what this is and what it is used for? 

Eric Fields 




Maplin 
muddle 



IN the space I have here it isn't really 
practical to give a lull blown ex- 
pi anati o n of B i nary Coded Decimal 
(BCD), but I'll try and give you the 
absolute basics 

Normally one byte stares a 
number from 0 to 255 using eight 
bits. In BCD the byte is divided into 
two feu r bit 'n ibbles whic bean each 
held a number between 0 and 9 {the 
values 10 to 15 are net used in BCD}. 

For example, the ni umber 67 
would he stored in the following way 
in binary and BCD: 

Binary: 01000011 - 64+2+1 = 67 
BCD: 01100111 - 6 (0110) and 7 
(0111) 

Binary Coded Decimal was 
originally intended lor use where 
exact precis i on was req u i red , but an 



obvi o us a p p I ication for us is stori n g 
and updating a scare in a machine 
code game. If you use standard 
binary, then converting this into 
Asc-ii screen characters is not very 
simple, however a BCD byte can 
simply be converted as follows 
{assuming BCD score is in B 
register: (see listing one). 

A special instruction 'OA A' exists to 
adjust the accumulator after a BCD 
addition. So to add 5 to the score 
(a g ai n assu med to be h e Id in B) , the 
following routine could be used: 
{see listing two). 

Of course, only numbers between 00 
and 99 can he stored in a BCD byte. 
I su g g est yo u I ook at 1 Program mi n g 
th e 6809 1 by Zaks for more i nlorma - 
tlon on BCD. 



TFR 


B,A 






LSRA 




* 


Get upper nibble 


LSRA 






LSRA 








LSRA 








ORA 


#48 


* 


Convert to ASCII Code 


JSR 


PRT 


* 


Print the char in A 


TFR 


B , A 






AND A 


#15 


* 


Get the lower nibble 


ORA 


#48 


* 


Convert to ASCII Code 


JSR 


PRT 


* 


Print this digit 


RTS 






TFR 


B,A 


* 


Get score in A 


ADDA 


#5 


* 


Add 5 to it 


DAA 




* 


Re-adjust back to BCD 


TFR 


A, B 


* 


Put back in B register 


RTS 







COULD you help me with a problem 
I have interfacing the Maplin Dragon 
32 I/O port to rw Dragon 64? The in- 
structions put the operation of this 
module atSCOOO, but I don't seem to 
be able to make the module work on 
my fc 64. I would appreciate your 
comments 

A. Atkinson 
Knowle Cottage 
Kfiowie Road 
Kirkheaton 
Hoddersfield 
W. Yorks 

THISisa problem wh i ch I have come 
across before (on an enhanced car- 
tridge I reviewed a few years ago). 
On the Dragon 32, It is possible to 
interface an I/O port al address 
SCOQO with minimal decoding. 
However, on the 64 the address 
select circuit is more complicated 
and I/O ports must be fully address 
selected using all 16 bits. 

The problem seems to arise in cir- 
cuits designed for the Dragon 32 
before the '64 was released. 
Although valid tor the 32, Ibis "quick 
and dirty 1 decoding will not work on 
the 64. 



The sharps 
from the 
flats 

I have a copy of the "Composer 1 pro- 
gram for my Dragon which I bought 
seco nd h an d . Alas , I have no man ua I 
for this. I think I have just about to to 
know the whole system, but althought 
I can enter sharps in the data 
statements seems to do the 
trie k) , I c an n ot f i nd h ow to ente r £ f I at 1 
or ttouble dotted' notes. A single dot 
works for a dotted note, but \ . ! does 
not work for double dotted . Can you 
help? 

Dave Lowe 
Farm Cottage 
Doftfstttorpe 
N. Midlands 

A flat note is denoted by an excla- 
mation mark after It {eg A15) in a 
similar way to a sharp note (eg 
Ctf4). Double dotted notes are 
marked with a colon (eg H:J at the 
end of the line. 
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